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Compounds and methods for the identification and/or validation of a target 



(57) The present invention is related to a compound, 
preferably 1 4 to 30 nucleobases, preferably 1 7 to 23 nu- 
cleobases and more preferably 1 7 to 21 nucleobases in 
length, targeted to a nucleic acid whereby the nucleic 
acid is heterogeneous nuclear RNA (hnRNA). The 
present invention is also related to a method forthe iden- 
tification and/or validation of a target wherein the target 
is part of a tumor suppressor related pathway compris- 



ing the following step: 

a) applying to an expression system afunctional ol- 
igonucleotide wherein the functional oligonucle- 
otide is specific for an mRNA encoding the tumor 
suppressor 
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Description 



10 



elucidation of the £££ a vaSed target molecule, which is herein referredto 

ecules and the evaluation of said target molecules. ?^* U ^ V ™ a dm candjdates ^ 

currently applied for target identification ^d^*^^,^ mice A sizeable number of all knockout mouse 
[0003] One approach for identrfy,ng targete Js the use ^^^ haBmm of red undant gene function. In 

=tockX^^ 

expression in normal versus tumor ceiis. However tumo are rather indirect and the result of 
, changes in their gene expression pattern very major proportion of differentially ex- 

chromosomal instabilfty, and therefore ^^^J^^^^VJJease. 

Cation of targets which are functionally linked ;^^^ was t0 provide a method for identifying/ 

regulated or influenced by tumor suppressors. „ roterah iv 1 4 to 30 nucleobases, preferably 1 7 to 23 

" KEses^^ 

sense oliaonucleotide, ribozyme and RNAi. 

SSTirJSS- preferred e^en, - bo* aspects .he ^ed ,„,en, U s,eos,de inkage is a phospho- 
rothioate linkage. ♦, 1 „^„ a iniinonucleotide comprises at least one modified sugar moiety. 

sugar moiety. «-h mo i ^iinnnurleotide comprises at ieast one modified nucieobase. 

S SESSSSssssssssu.— 

" ST^eferred embodiment of both aspect the compound shows the following structures 
whereb?^^^^ cleoxy abasics or similar modifications 

55 n represents 2'-0-methyl ribonucleotides ; 

N represents phosphorothioate-linked deoxyribonucleotides , 
subscript p represents phosphodiester linkage, and 
subscript s represents phosphorothioate linkage. 
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subscript x represents an integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 

[0021] In a third aspect the problem is solved by a composition comprising a compound according to the present 
invention and a pharmaceutically acceptable earner or diluent. 

r00221 In afourth aspect the problem is solved by a method for inhibiting the expression of a gene in a cell ortissue 
oTTmanTal Tpreferily in v£o, comprising contacting said cells or tissues, preferably in vKro, wrth a compound 

according to the present invention so that the expression of the gene is inhibited. 

[o023] in a preferred embodiment the mammal is selected from the group comprising mice, rats, guinea pigs, ham- 

^Mn^^e^oblem is solved by a use of the sequence of an intron of a gene comprising at lea* one 
totron and at least one exon for the design of a compound targeting said gene, whereby the compound is an functional 
olioonucleotide, preferably a functional oligonucleotide according to the present invention „•.!», 

[£j TtasbrthaspeW 
the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is specific 
for PTEN hnRNA,. 

[0026] in a seventh aspect the problem is solved by a method for the identification and/or validation of a target 
comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is specific 

for PTEN mRNA. 

[00271 In an embodiment of the sixth and the seventh aspect of the present invention the target is part of the PI3K/ 

Sl8l re ?n e a^ P urttTLodiment of the sixth and the seventh aspect of the present invention the target is part of ^a 
pathway which is selected from the group comprising the Akt related pathway, the EGF-related autocrine loop and the 

m P I" another embodiment of the sbcth and the seventh aspect of the present invention 
the pathogenetic mechanism of a disease or condition selected from the group compns.ng glioblastoma, prostate 
cancer breast cancer„lung cancer, liver cancer, colon cancer, pancreatic cancer and leukaemia, 
m n a Pierre embodiment of the sixth and the seventh aspect of the present invention the target . involved 
to a biological process selected from the group comprising proliferation, cell survfca. migration apoptosis, stress sig- 
nalling, metastasis, anoikis, cell attachment and processes signalling through modulation of PI3K actnrrty 
?0031] in a further embodiment of the sixth and the seventh aspect of the present ^ on ^^^ 
selected from the group comprising transcription factor motility factors, cell cycle factors, cell cycle inhibrtors, en- 
zymes, growth factors, cytokines, and tumor suppressors. 

TO032] In a preferred embodiment of the sixth and the seventh aspect of the present invention the tamet is ; a tumor 
suppressor and wherein the tumor suppressor is selected from the group comprising landscapes gatekeepers and 

^MrTnanevenmorepreferred embodiment of the sixth and the seventh aspect of the present invention the method 

^Z^ZeLn pattern of the expression system upon appiication of the functional oligonucieotide 
with the expression pattern of the expression system under control conditions. ovnroecin n 
[0034] in another embodiment of the sixth and the seventh aspect of the present invention a further expression 
modifying agent is applied to the expression system, the expression pattern of the expression system is detected and 

the expression pattern is compared to the expression pattern generated upon steps a) and/or b) 

[0035] In a preferred embodiment of the sixth and the seventh aspect of the present invention the expression mod- 

'^a S ^ 

agent is modifying the expression of a second target, preferably a target as described in the above Paragraphs , 
[0037] In a preferred embodiment of the sixth and the seventh aspect of the present invention the second target is 

ST n^boiS of the sixth and the seventh aspect of the present invention the target is the mo.ecu.ar 
target of PTEN, preferably of PTEN acting as a tumor suppressor. 
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100391 .naneighthaspecttheprob.em-^^ 

Kg* h ^ of a tumor suppressor related pathway comprising the fol.ow.ng step: 

a) appfyingto an expression system a functional oligonucleotide where.0 the functiona. oligonucleotide is specific 
lor hnRNA of a tumor suppressor, preferably the non-coding part thereof. 

[0 040] InaninmaspecUheproblemisso^ 

the target is part of a tumor suppressor related pathway compnsmg the followmg step. 

a) appVing to an expression system a functional oligonucleotide wherein the functiona. oligonudeotide is specific 
tW T ""IJJ^ aspect of the present invention the target is involved in the patho- 

gen^m^ 

Last cancer, lung cancer, liver cancer, colon cancer, pancreafc cancer and leukaem,a. 

' seSSSSSsSESSSE. 

" tne expeees.cn padern o, I. expreeeion system upon appfcaBon tf the .uncUona, 

a with the expression patlem ot the expression system under expression modifying agent 

modifjingagentisntodiryingmeexprese^^ p 

SSSm"". ««* «f« «- P"* 1 " u " dert "" 8 ** ^ lnVen '" > " ^ ^ ^ " a "'* enM °" 90nUCte ° Me 
35 selected from the group comprising 
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B U gaacugC s T s sA s sG s sC s sC s sT s sCs s T s sggauuug B (SEQ ID No. 1) 
B uggacaaC s sA s sA s sG s sT s sG s sT s sC s sAsaaacccu B (SEQ ID No. 2) 
B ggaaaccT s sC s sT s sC s sT s sT s sA s sG s sC s scaacugc B (SEQ ID No. 3) 
B uguugcaG s sAsSA s sGssG s sT s sTssC s sAsuuccugu B (SEQ ID No. 4) 
B cuuccgaGssAssGssGssAssGssAssGssAssacugagc B (SEQ ID No. 5) 
B ccacaaaC^GssAssGssG^AssTssTssgcaaguu B (SEQ ID No. 6) 
B ucugacaCssAssAssTssGssTssCsCssTssauugcca B (SEQ ID No. 7) 
B aaggaggAssGssAssGssAssG^AssTssGssgcagaag B (SEQ ID No. 8) 

B guccuuuCssCssCssAssGssCssTssTssTssacaguga B (SEQ ID No. 9) 
B cuggaucAssGssAssGssTssCssAssGssT^gguguca B (SEQ ID No. 10) 
B ucuccuuTssTsjGs 

sT^TssTssCwTssGssCuaacga B (SEQ ID No. 11) 



B ugaacugC s sT 5 sA s sG s sC s sC 5 sT s sC s sT s sggauuug B (SEQ ID No. 12) 
B ugcugauC s sT s sT s sC s sA s sT s sC s sA s sA s saagguuc B (SEQ ID No. 13) 
B acuuugaT s sG s sT s sC s sA 5 sC s sC s sAssC s sacacagg B (SEQ ID No. 14) 
B uggguccT s sG s sA s sG s sT s sT s sG 5 sG 5 sA s sggaguag B (SEQ ID No. 15) 
B cuucaccT s sT s sT s sA s sG s sC s sT s sG s sG s scagacca B (SEQ ID No. 16) 
B ugccacuG s sG s sT s sQsT s sG 5 sT s sA s sA s succaggt B (SEQ ID No. 17) 
B ucucuggT s sCjsC$sTjsT s sAAssC»sT s sTsSCcccaua B (SEQ ID No. 18) 
B ucgucuuC s sAssC,sT s sT s sA s sG s sCssC s sauugguc B (SEQ ID No. 19) 
B gucuuucT,sG s sC s sA s sG s sG s sA 5 sA 5 sA s succcaua B (SEQ ID No. 20) 

whereby B stands for inverted abasic, positions 1 through 7 and positions 17 through 23 are 2'-0-rnethylated ribonu- 
cleotides and are phosphodiester -linked, positions B through 17 are phosphorothioate linked, posrt.ons 8 through 1 6 
are desoxynucleotides, position 17 is a ribonucleotide; 

B g $ u i c,cuuuC t C«C t A t G s C,T t T,T s acag s u s g s a B (SEQ ID No. 21) 

whereby B stands for inverted abasic, positions 1 through 7 are 2 1 -0-methylated ribonucleotides, positions 8 through 
16 are desoxynucleotides, positions 17 through 23 are 2--0-methylated ribonucleotides, postoons 1 through 4 _are 
phosphorothioate linked, positions 4 through 8 are phosphodiester- -linked, positions 8 through 1 7 are phosphorothio- 
ate -linked, positions 17 through 20 are phosphodiester- linked, and positions 20 through 23 are phosphoroth.oate 
linked and 
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B agaccaCAAACTGAGgauugc B (SEQ ID No 50, also referred to herein as 
huPTEN:1686L21), 

B agacgaCTAACTCAGcauugc B (SEQ ID No 51, also referred to herein as 
huPTEN:1686L21 4MM), 

B cccuuuCCAGCTTTAcaguga B (SEQ ID No 52. also referred to herein as 
huPTEN:1420L21), 

B ccguuuGCACCTTTAgaguga B (SEQ ID No 53, also referred to here.n as 
huPTEN:1420L21 4MM), 

B aagcagCAAAGTCCTaagcag B (SEQ ID No 54, also referred to herein as huPTEN intron), 
B cagaauTGGGCTGTAuuuggu B (SEQ ID No 55, also referred to herein as huPTEN intron), 

whe re byBrepresen*an,^^ 

Pflch other a 2'-0-methyl ribonucleotide such as A, G, U and u, ana eacn «anu a.. y r 
XlX-^oawap^o^ 

closed herein. ^,u imn tho n n»sent invention is solved by a method for the generation 

the following steps: 

a, prcMng aa Ml function* rtpwMd. spacnTc ,o„na hnRNA. ., <ha m RNA o. a urn aappreaao, pra,. 
erably PTEN, 

b) modifying the initial functional oligonucleotide, and 
system. 

,00511 ,n a pn*»rad ambodlman, o, twa,»e* aapac, 0, m praaan, fr-*"*"-"* **« 

any of the inventive antisense oligonucleotides imW | n n te so|ved bv a metho d for the screening 

of a PTEN related pathway, the method comprising the following steps: 
. provid i n 9 ana*,aaa,.naya,a mB ,* 1 cha^ 

PTEN. 

- screening a library of candidate compounds in said expression one or more elements of the 
library having activity with regard to interacting with the target and, optionally, 

- identifying said elements. „ m K«rUments of the inventive methods as disclosed 

It is to be acknowledged that the various features of the embodiments ot tne invennve m 
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he^n as o.ho, asp** o, the preeent invention may ate. be used for the purpose a. ft. method accn*g to .ha 
thirteenth aspect of the present invention. 

[0054] The present invendon ,s basedon ft. 3^^".^^^^^^^ 
preferably by a specilic Interaction such as by *"^J™?J**T£ be Ju^Jd „»,. axon part, the 
(hnRNA). It is within the scope ol tha present "J IV ®'**"^*'f^^^T^^ n | itfrentionUtal tha targeting compound is 

acid. Such interaction may be based on hybndisation using W™*™ ™ * ' lde or nuc | e otide bases. This 

or reversed Hoogsteen hydrogen bonding ^^^^^^SSSS^ of compiementarity 
complementarity is not necessariiy 1 00 % as known to 
must^esuchastoallowundertheparti^^^^ 

and the target nucleic acid. Specific interacts ortarge mg is thus reahzec '** B ""P on d g ^ 
target nucleic acid this interferes wfth the norma. pacific binding of the 

they are associated Wrth an abundant set of nuclear pro ems, as numerous ^ 3 r °^ g ^ s rlbonuc , eopr otein 
The'se proteins were first characterized as being the ™J 0 ^ to mRNA precur- 

particles (hnRNPs). which contain heterogeneous nuclear RNA ^^^'J^^^J,, with the present 
sors (pre-mRNA) and other nuclear RNAs of various ^"^^^^M^ precursor RNA out of 

thereof, of a nucleic acid molecule whfch is preferably a ^^^V^^^S^ herein. As will 
gene may thus be targeted by the inventKre co^ 

be outlined in the following targetmg of nucleic acids such as m »nM0Donwni y a is we ,|- kn own 

or a functional polynucleotide such as an ^^^^^^^^ any antisense o.igo- 

from such genomic nucleic acid. . m n thic h pteroaeneous nuclear RNA may be either 

an antisense oligonucleotide or a nbozyme or HN« men a , ^^^^0^, th. present inven- 

,0059] Ueing hnRNA and more pn*em£ |h*on RMA mfta .design £a hM „„, bee „ teke „ lnt0 

Lghjnp^then^lcaetd^ngfte^ 
comprising less than 8 nucleobases, is ra^ 6 ™" 1 '^ 0 . 6 ;"^^ 

butseveral nucleic acid molecules, more particular* the ^^J^^^, are from 14 to 30 nu- 

having less than 14 nucleobases may be ^ P «^^7 most preferred, 

cleobases. A length of 1 7 to 23 is more preferred and a length of "^inuc nuc | eo bases. This may 

[0061] It is also wrthin the present invention that the com P° u " d ;^^ nucleobases are 

: Lome necessary in orderto -tabiish a n incre^ otherpurposes 

specific interaction with other compounds. 
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[00621 Irrespective of the particular use of the compound according to the present invention sa.d compound may be 
further modified such as by incorporating a label. Typical labeling may be conjugation of an enzyme to the compound 
aSo radiolabeling of the compound. Other labeling techniques such as non-radiolabeling are also known to the one 
sSed h Z art and, for example, described in Ausubel et a.. (Ausubel, F. M. et al. (eds)(1 988). Current protocols .n 
molecular biology. New York, Published by Greene Pub. Associates and Wiley-lnterscence : J WBeyy 
[00631 Itisalsowithinthepresent^ 

oligonucleotide according to the second and third antisense oligonucleotide generation as described herein. 
[00641 Basicallytheuseofnuclefcacidssu^^ 

s known in the art as well as their use for therapeutic and non-therapeutic purposes. For illustration purposesbut not 
or limiting purposes it is referred to the following publications in relation to the use of antisense ol.gonudeotWes the 
disclosure of which is incorporated herein by reference (Genasense (G^lnc)3aneneeD ^(^nlin^Dng. 
2001 A P r;2(4):574-80; N KG, Wa.lis AE. Lee CH, De Menezes DL. Sartor J, Dragowska WH, Mayer LD BM><^ 
2 modulation with G3139 antisense oligonucleotide on human breast cancer cells are independent of inherent Bcl-2 

E Weltering S, Moll I, Wolff K, Pehamberger H, Jansen B., Bcl-2 antisense oligonucleotides (G3139) mh bit Merke 
^rcZa growth in SCO mtee, J Inlest Derate,. 2000 Apr.11 4(4):725-30; potter f H ^- e ^^ 
hematologic malignancies, Semin Hematol. 1999 Oct;36(4 Suppl 6):9-14; Tamm I, Dorken B, Hartrnann G, Anteense 
therapy in oncology: new hope for an old idea?, Lancet 2001 Aug 11 ;358(9280):489-97; Yuen AR. Halsey J, Fisher 
GA Holmlund JT, Geary RS, Kwoh TJ, Dorr A, Sikic Bl., Phase I study of an antisense oligonucleotide to protein k nase 
C alpha ^sls 3521/CGP M12BA) in patients wrth cancer. Clin Cancer Res. 1999 N ov;5(11):3357-63; emuna lbs. , 
Holmlund JT, Kraynak M, Richards D, Bruce J. Ognoskie N. Kwoh TJ, Geary R, Dorr A Von Hoff D Eckhardt SG 
Phase I evaluatior iof ISIS 3521 . an antisense oligodeoxynucleof.de to protein kinase C-alpha..npat,entewrth advanced 
cancer. J Clin Oncol. 1999 Nov;17(11):3586-95; McKay RA. Miraglia LJ. Cummins LL. Owens SR. Sasmo _ H, Dean 
NM., Characterization of a potent and specific class of antisense oligonucleotide inhibitor of humar .protein kinase C- 
alpha expression, J Biol Chem. 1 999 Jan 1 5;274(3):1715-22; Dennis JU, Dean NM. Bennett CF, Griffith JW. Lang CM 
Welch DR.. Human melanoma metastasis is inhibited following ex vivo treatment with an antisense °»9°" u ^ot.de to 
protein kinase C-alpha, Cancer Lett. 1998 Jun 5;128(1):65-70; Dean N, McKay R. Miragha L Howard R. Cooper S 
Giddings J. Nicklin P, Meister L. Ziel R, Geiger T. Muller M. Fabbro D., Inhibition of growth of human tumor chines 
in nude mice by an antisense of oligonucleotide inhibrtor of protein kinase C-alpha express.on. Cancer Res. 1996 Aug 
1 ;56(15):3499-507; Dean NM. McKay R.. Inhibrtion of protein kinase C-alpha expression in rn.ee ^er system ^c admin- 
isJionofphosphorothio^^ 

[0065] Functional oligonucleotides as disclosed and used according to the present invention may also be r'bozymes. 
Ribozymes. their design and general use are known to the one skilled in the art and desenbed, e.g.. .n Methods m 
Mdwlar Medicine, Vol 11: Therapeutic Applications of Ribozymes, edited by Kevin J. Scanlon. copyright Humana 
£££ Totowa, New Jersey. 1 998; more particularly the chapters Methods for Treating HIV by Gene ^rapy = 
an Anti-HIV Type 1 Ribozyme by Eric M. Poeschla. Mang Yu. Mark C. Leavrtt, and Flossie Wong-Staa Hammerhead 
Ribozyme-Mediated Cleavage ofHepatits B Virus RNA by Fritz von Weizsacker. Hubert E. Bhjm and ^ck aWands^ 
T,ssuls P ecificDeliveryofanAnti-HmsRibozymeagainstM^^ 

Kashani-Sabet; AntK-erb-B-2 Ribozyme for Breast Cancer^ Toshiya Suzuki, Lisa D. Curcio. Jerry Tsa., and Moham- 
med Kashani-Sabet; Ribozyme-Mediated Inhibition of Cell Proliferation: A Model for Identifying andRefinmg a Thera- 
peutic Ribozyme by Thale C. Jarvis, Dennis Macejak, and Larrz Couture; and Ribozyme-Mediated DovmregulaUon of 
Gene Expression in Transgenic Mice by Shimon Efrat. 

[0066] Functional oligonucleotides as disclosed and used according to the present invention i may also I be RNAl 
RNAi. its design and general use are known to the one skilled in the art and described, e.g.. in WO 00/44895 und WO 

[0067] ^The basic structure of the functional oligonucleotides and compounds according to the present invention and 
more particularly the antisense oligonucleotide(s) as used in connection with the methods according to -the i present 
invention are. among others, described in US patent US 5,849,902 (Arrow, A. et al.) issued on December 15. 1998 
andUSpatentUS5.989.912(Arrow.A.etal.)issuedonNovember23.1999. These antisense oligonucleot.destyp.cany 
hybridise to and inhibit the function of nucleic acid such as an RNA, typically a messenger RNA. by act.vat.ng RNase 
H RNase H is activated by both phosphodiester and phosphorothioate-linked DNA. However, phosphod.ester-l.nked 
DNA is rapidly degraded by cellular nucleases and, with the exception of the phosphorothioate-linked DNA nuclease 
resistant, non-naturally occurring DNA derivatives do not activate RNase H when hybridised to RNA. In other words, 
antisense polynucleotides are effective only in a DNA/RNA hybrid complex. 

[0068] Chimeric antisense oligonucleotides which may be used in the methods according to the present invention 
have a short stretch of phosphorothioate DNA (3 to 9 bases). A minimum of 3 DNA bases is required fo. • acbyatio , of 
bacterial RNase H and a minimum of 5 bases is required for mammalian RNase H act.vat.on In these ch.menc oligo- 
nucleotides there is a central region that forms a substrate for RNase H that is flanked by hybnd.s.ng "arms compnsed 
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of modified nucleotides that do not form substrates for RNaseH. The hybridising arms of the chimenc o gonucleoUdes 
may be moSS such as by 2'-0-methyl or 2-fluoro. Alternative approaches used methylphosphonate or phospho- 
SdateTnkages in said aLs. Furthe? embodiments of the antisense oligonucleotide usefu I in the P«*»*£» 
nventtn Se P methoxyoligonucleotides, partial P-methoxyoligodeoxyribonucleotides or P-methoxyohgonucteotides^ 
Zm oS-tohr rdevance and usefulness forthe present invention are those antisense ol.gonucteot.des as more 
particLS described in the above two mentioned US patents. These oligonucleotides contam no naturally occumng 

activate RNase H and 2'-modified nucleotides, which do not. The linkages between the 2 -modified nucleotides can 
SohlsDhodte^ or P-ethoxyphosphodiester. Activation of RNase H is accomplished by a con- 

X^TrnTn^S^L, which containsbetween 3 and 5 2--deoxyphosphorothioate nucleotides to actuate 
EtemNas i H Sd between 5 and 1 0 2- deoxyphosphorothioate nucleotides to activate eucaryofic and parbcuteriy, 
m^malian RNall Tl . Protection from degradation is accomplished by making the 5' and 3' terminal bases h,gh* 
nuclease resistant and optionally, by placing a 3 l terminal blocking group. 

Snked nucleotideslndependently selected from the group consisting of 2-modrf.ed Phosphod.este, ^nudeobdes 
and^-modmedP-alkyloxyphosphotriesternucleotides; and wherein the 5'-terminaJ nucleoside is atoched to an RNase 

the 3'3nus of said oligonucleotide is drawn from the group consisting of an inverted deoxynbonucleot.de a con- 
^uoulT^l^toLe phosphorothioate 2-modifted ribonucleotides, a biotin group and a P-a.kyloxyphospho- 

lSlT n ^l d ant fe enseoli^ 

H^LSg region but the 3' terminal nucleoside as specified above. Also, the 5'terminus is drawn from the particular 
group rather than the 3' terminus of said oligonucleotide. tflnWinQ , BK i aB p H aetivatina 

[0072] Suitable and useful antisense oligonucleotides are also those compnsing a 5 term.nal RNase H ^ac vating 
egion and having between 5 and 10 contiguous deoxyphosphorothioate nucleot.de fJ^^^SSSZ 
B'is'-linked 2'-methoxyribonucleotides; and an exonuclease blocking group present at the 3 end of the ol.gonucleot.de 
H^m!^ consisting of a non-5--3-phosphodiester-.inked nucleotide, from one to three conbguous 
5'-3'-linked modified nucleotides and a non-nucleotide chemical blocking group. rf 
[0073] Two classes of particularly preferred antisense oligonucleotides can be characterized as 
0074 The first class of antisense oligonucleotides, also referred to herein as second generate of antisense obgo- 
ZlJel o^ atota. of 23 nucleotides comprising in 5" - 3> direction a stretch of seven 
deotides a stretch of nine 2-deoxyribonucleotides, a stretch of six 2'-0-methylribonucleot.des and a 3-terrn nal 2- 
deotrSonuS 

whereas the subsequent four r-O-methylribonucleotides are phosphod.ester linked. Also, there s a phosphodiester 
iteae between SK? i e the most 3'-terrninal end of the 2-O-methylribonucleotides and the f .rst nucleot.de of the 
Tof n^ '?%eoxyribonuc.eotides. All of the 2-deoxyribonucleotides are phosphorothioate linked. A 
SS tZ is also^resent between the last, I. e. the ^J^^^^T^^S^ 
2-O-methylribonucleotide of the subsequent stretch consisting of six 2-0-methylnbonucleot.des From this jroup of 
six 2-0-methylribonucleotides the first four of them, again in 5' 3" direction, are phosphodiester linked, whe eas the 
M tt^Mtam corresponding to positions 20 to 22 are phosphorothioate linked. The last, .. e. terrmnal 3 -te™nal 
linked to the last, i. e. most 3-termina. 2'-0-methy.ribonuc.eotide through a phosphoroth,oate 

S This first class may also be described by reference to the following schemata ■*«*» 
SnnNNNNNNNNNnnnRRRN. Hereby, R indicates phosphorothioate ^J^^HZS^ 
U, C); n stands for 2-0-methyl ribonucleotides (A, G, U, C); N represents phosphoroth.oate linked deoxyr.bonucleot.des 

r0076] T ' The second class of particularly preferred antisense oligonucleotides, also referred to herein as third gener- 
Kon?n^e o^nude^tides, also comprises a total of 1 7 to 23 nucleotides with the following bas.c structure 

[mttT Atlfs'-tenTiinal end there is an inverted abasic nucleotide which is a structure suitable to confer resistance 
St elude^ctVity and, e. g., described in WO 99/54459. This inverted abasic is linked to a stretch of five to 
^SSS^^ which are phosphodiester linked. Following this stretch of five to seven ZjOjr-ft- 
^nucleotides there is a stretch of seven to nine 2-deoxyribonucleotides all of which are phosphorothioate I nked - 
SJSETfti last, i. e. the most 3'-terminal 2-0-methylribonucleotide and the first 2--deoxynucleot.de of 
comprising stretch occurs via a phosphodiester iinkage. Adjacent to the M = tonine 
2 -deoxynulleotides a stretch consistent of five to seven 2--0-methylribonucleot.des ,s connected. The last 2Jeoxy- 
nucteottde is linked to the first 2'-0-methylribonucleotide of the latter mentioned stretch consisting of five to seven 2 - 
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are phosphor linked At the 3'-tem*eJ end ef the second stretch et thre to eeven ^ethylnbonucleodde an- 
SSnS^S coated be descnbed by retereoce to th. ft*** sebenra* arucbrret (GeneBlocs rep- 

r an y fo^knownTc the one skilled in the art of pharmacy. Such compositions and 

subcutaneous, intraperitoneal or intramuscular injection or infusion; or intracramal, e.g., MM« ASSESS 
SSL Oligonucleotides with at least one 2--0-methoxyethyl modification are beheved to be part.cuiarly useful 

ioosS' ^aS'utical compositions and formulations for topical administration may include transdermal patches, 

Z-L sellne which me, alee centele button, dlloents and otber sortabte **««•"«* ™ nM " m " Bd 
Ml Pharmaceutic;^ 

^m^^SSTSnfco to conventiona, techniques well known in the pharmaceutical ,ndus ij Such tech 
ZiTSude th J steo of bringing into association the active ingredients with the pharmaceutical earner s) or exc,p.ent 

win liquid earners or finely divided solid carriers or both, and then, if necessary, shapmg the 

ro087? For the compounds according to the present invention preferred examples of pharmaceut.ca.ly acceptable 
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acid, naphthalanaaulfonic ackl, mettoaaulforac ^"'^"^h as chtorlne. bromine, and iodine, 
toronic acid, and the «ke ; and <d) saHa fonnad £tt In to (laid of diagnostic, analyaaa. 

!r.a»=d=rc:= 

identification methods as disclosed herein. research agents and kits. Preferably, 

[0089] A further non-therapeutic use of the inventive co mpounds ~ ™ ff 9 er solution> or dilue nt. 
Lh^oompnsesatieastonecompound — 

[00901 The present invention is also based on the HP^MJ I ™™J J or(sy ms selec tive reduction or 
which allowfor the specific or selective reduct.cn of mRNA "^^■g?JJ i tne pathwa ys to which the 
knock down of mRNA coding for tumor •J^^^ - W moJL. involved in 

tumor suppressor(s) is actually linked and ^£LJS^t^*^ the various tumor suppressors 
5 said pathways. As will be described in more detail below and I b also known m m _ , B cl2, 
sud/as, e.g., PTEN, Smad 3, SHIP 2 and p53 ^^.^ 

caveolin,VHL,menin,Cpan,DAPkinase,areactuallyinvolved.navareW All these elements 

both upstream and downstream elements or effectors takmg tumor 

rrast^^ 

SSreu* control cordons can be untreated cells or ceils which ^J^CSTSl^ 
. evera. functional oli^^^^ 

tional oligonucleotide having a randomised nucleic acid sequence (GBC), mismatcn o..gos 

otide against unrelated targets. . f th f unct i ona i polynucle- 
[0092] It is to be noted that the aforementioned advantages esu^ and more particularly 
otides insofarantisense oligonucleotides, As used herein the term 

so in a target validation process where a suppressor such as a tumor method which 
Target validation also means target identrication.Thepa^ 

inhtofe an inhibftor is that by doing i so, ^ a " p ^ 

satssss^^ g — antisense o,i9onuc,eotides as 

the dteease. To identify the pathological* relevant ^ r^lSSSS ale pTrfoZS under precise* 
such as, e.g., PTEN mutation, it is critical that gene expression P^^^^^g^iy re , evan t path- 
.5 controiledc^^^ 

w?h suppressor, more P~ d ^S^Z5S t 
[0095] The inventive method for the identification and/or function, 
so tinked'to the metastatic effects involving or relating tc ^^JS^SIS the'respective sup- 
is also particularly advantageous as a subset of downstream ^^^"^^1 molecules responsible for 
pressor such as, e. g.. the PI 3-kinase/PTEN pathway ^^^^^^m have lost PTEN 
mediating other important activities such as, m case of ^^^^SXbecause targets which act on 
function. It is important to target thte particular ,„ Le of the PTEN 

' paZ^^ 
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Inhibttion of insulin signalling is likely to induce r?*£££3ZZ ^t^JSKSi 
soived by using a functional oligonucleotide^) ^^ISSS ICSS^ - ^ 
their functionai reievance for the metastat-c phenotyp^ JJJ^ J Qther es me . 

therefore the inhibition of rts express,on ^^^^"^SlJ 0 ^ considerations basicalty also appty 
*iatedby P.3-kinase. A.^ be acknow|edged by ^ on es 

is not viabie and die in uter. of the effects' observed, in addition it is 

of tumor suppressors) which ^ not al Jf^JJJJ^ t0 compensa tional mechanism the number of redun- 
also well-known that In the generate of a knockout system oue to comp However, in the 

dant genes is increased so that only particular ^^^^^^Zg ^U for tumor growth, there 

is only applicable to few, specific biological systems^ j nvent j on as compared to knockout animals, 

[009^ A further advantage of the methods accordmg ^.^^^^SZo the present invention 
resides in the fact that only by using functional ol,gonucleot,de(s) such as £n ' °« ^ suppressors 

somedistin rt pathwaysmayactua.lybetargeted.ltisknownforexamp^ 

may only act as such in specific, defined systems. More ^^^^K^S^^ Operation 

^S^^ld. new methods forthe identfication ^ are not expressed 

or are undetectable for years. This means that the respect.ve ceUs are w™o^ m cneC tooint is likely to be the 
function of the tumor suppressors) for some time. In case of ^^J^jJ^SJ state During this 

^T-tistobeacknowledgedthattheabove^ 

larget is actually related to a PTEN pathway. Rather th« ^^^^^aZn^e target is a tumor 
a target is part of a tumor suppressor-related pathway » to tumor suppressors function 

suppressor. To identify the pathologically relevant effector ™^"*^J^ aTpenW under precisely 
such as, e.g., PTEN mutation, it is critica. that gene expression P^IaTS releva nt path- 
controlled conditions. In this view experimental conditions are ^Z^^^^e^l^essor molecule 
way in a way that ensures the functional connection of the ^^^^Z^^L prBSB^l invention, 
(e.g. PTEN). This kind of experimental conditions may be realized by J^^to^^ are superior 
0100] Themethodsformeidentr^^ 

to a further alternative known in the art to dentrfy and/or vacate l^^^^^^ extent of the 
molecules. By using said small molecules it is not possible to define ^^^^^^^^^ and to 
knockdown as these small molecules typically exhibrt a certain - fixed - bl " d ^^^^ 

PTEN, respectively. Such a small molecule inhib U '^search Lab- 
8-phenylchromone) is one of several chromone derivative sma nw acute RflMon aev p y , 
oratories (Indianapolis) as an inhibitor PI 3-Wnase ^Vlahos eX ^J^ 2 ^^Xe catalytic center. In 
subunit of the PI 3-kinase molecule, p110. and functions by SS^oJoni^de. allows 

contrast to the invariable binding affintty of the small mo.ecu e ^«^»^™^ A 3" ng part 0 f the anti- 
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investigated. . , . an different isoforms of p1 10 (alpha, beta, gamma, delta), 

[01011 Furthermore, LY290004 cannot B ^^^^S^nrt^^fcrp110 m to»- 
which are suggested to have drffe rent ceti utar J^^^J^ as DNA-PK and the ATM gene products, 
in that it also inhibits other members of the family of P 1 3-kinase nomo.os 

which appear to function in DMA /ejair proc^ses. ^ and .^.^ a 

[01021 To summarize, the methods according to the P^sent.nven y oligonucleotides as disclosed 

o resolving the early events In P^/^^^ 

and used according to the present invent.cn are IhW ^ the eL of an mRNA, its presence, absence 
[0103] As used herein expression syste m ™ a ^^ 

ordestruction may actually be monitored ordete^ defined herein . Sucn ex . 

which may be used for displaying or Meeting the action of omp ^ ace |., either a bacterial 

dogs, apes and humans. enecific for a particular, i.e. targeted nucleic acid, 

[0 1 9 04] As used herein, a functional f> onu R c ^ 

such as. e.g.. a tumor suppressor encod.ng mRNA nuc , e i c acid and, at least to a certain 

transfection conditions such as described In «^^^£^SS educed expression may result from 
. degree, results in a decreased ^^^J^^^ such as the cellular machinery, or may be 
blocking the access of the translation machinery o thewpres J^" ^ . rjd or a otner mec hanism. 

due to the RNase H activity directed to the mRN-V-an ^T^^^^ 0 f atarget molecule according 

IS "S. to n ai, ana an, 0, the disaaaes where a tumo, supple, k ac-, M ma, provide a a* 

Ink* ia to ba Identined using the methods "^^S metn0(ls according lo the present 
so [01071 Other pathways and thua targats to ba idenMied and validated using * ^ may 

nvenln ma, atso ba tboaa Invohred in an, "^XTd^d^tXen, underlying fhe above- 
tarn part ol soma conditions or dlssasas. Insofar « is to * ^ tar9ele d b,the inventive methods 

rnenhoned diseases and condnions may pr^deab»^^^^^ 

and, vice versa, an, ot the biological mechanisms '""^^^Sgated such as to identit, and validate 
* the following, ma, be pert of a disease or condmon iwhic ma, tm ^ ^^^^^^^beinvolved 

« oratfisunctbiologlcelprocessaso^ned^ 

Lr eupprea^r gene which r ^^.^^^e^Z^Tr dSUon of Jor suppressor » 
K. W.; Vogelsteln, B-; Science 1996, 260 1 036 W ^oplosls or promoting differentiation). 

scapers- b, the fact that Orst, their loss of functor » «o a prtcuto «epm mu g^ 

second, the, act directly to prevent tumor growth and third, reslonng gateKeeper ninction 
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atellite or chromosome ' '^'^^^ and MLH1 Loss of "caretaker" function predisposes to cancer by 

SSSSSSssssrassassass 

the tumor and not in the tumor cells themselves. ] ^^^SSSSZi extracellular matrix proteins, 

used. By these changes different elements of the pathway may be f^^^ T ^°^^^ on ^- 

to identify/validate targets may also be used ,n such a d «^"^ f un ^ iona , oligonucleotide 

requ red for this comprise RT-PCR (bamDrooK, rnibwi, .via,. , Quantitative monitoring 

1989, Cold Spring Harbor Laboratory Press), DNA-mterochip-ar^ £ 
of gene expression patterns with a complementary DNA m.croarray, Science 270. 46/-4/U, ana 
(Sambrooketal., supra). «, Wrfift „ «i fl tamat wherein the target Is part of a tumor suppressor 

1813-1823. The p53 tumour suppressor protein inhibits "^"^ 

or repair following cellular stress. One of the major regulators of p53 function ,s ^MDM2 :pro , ^ 
of cellular stress activate P 53 by inhibiting the M DM2-med,ated degradato ' « P^^^M f',. rev J\e Ce nt 
the pathways that allow activation of P 53, seem to be a ^^^^^^ p5 3, as well 
advances in the understanding of the pathways that regulate P 53 and the pathways that are y P 

as their implications for cancer -therapy p rote in Functions of mammalian genes as revealed 

[0116] Smad3 is, e.g., described in We>nste<nM^^^ are 
by targeted gene disruption in mice. Cytokine Growth Factor Rev. 2000 Mar-Jun,11 (1 2).49 58. 
the intracellular mediators of TGF-beta signals. lMtrAttB m . n th p functions of this important gene 

,01,7, ^<"^*^£^J^Z^*X^^^*°^ 
family. These experiments have shown that Smad2 and Smaa4 are neeoeo » skeleton In addition, 

and Lad3 to, MM o. the mucosa, .rtrnune response ^^^^^^T^ hap- 
these experiments have shown the Importance of gene dosage m ,^'"fL°?J^ accelerated wound healing 

SJ h »TSS ^n~Von CD, Damen * Beheld M, O-^^, 

423-34. The recently cloned, hemopoietic-specrfic. sre homology 2 ^ST^kSmldJd events since it 
rapidly gaining prominence as a potential regulator of all osrto. C^^JJJJS 4 ,5-trisphosphate 

has been shown both in vftro and in vh/o to hydrolyze the 5' ^^^^S^^^ d * terminin 9 
(PI-3.4.5-P3). Thus SHIP, and its more widely expressed counterpart, SHIP2. could piay a cenir* 

PI-3.4.5-P3 and PI-3.4-P2 levels in many cell types. annlicab | e t0 uostream or downstream effectors of 

[0119] The methods according to the present invention are also JW^lST^wSLly. Growth factors 
a tumor related pathway. Such upstream effectors may be B^^^^S^S^ but are not limited 
and cytokines which may be addressed by the methods according to the present invention 
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to EGF VEGF PDGF FGF and TGFbeta. Other upstream effectors are insulin, IGF, CSF, IL-2, IL-3, IL-4 IL-f \wt ML* 
01201 EG^ : £ Tg described in Prenzei N, Fischer OM. Streit S, Hart S Ullrich A. The Md^^Mtt 
Sorfamily as a central element for cellular signal transduction and divers* .cation. Endocr Relat Ca nceta fll Man 
SSsiHo^ostasls of multicellular organisms is critically dependent on the correct .nterpretation of the plethora 

os^ 

StoS whteh are coupled to a complex signal transduction network that ultimately generates signals definrngl foe 
Sd big ca, response. The epidermal growth factor receptor (EGFR) fami* of 

s7nts both key regulators of normal cellular development as well as critical players ,n a va netyol ^P^ s '° 

phenomena. Since the EGFR and HER2 were recent* identified as critical players In the ° 

variety of cel. surface receptors, such as G-protein-coupled receptors and integnns, a present specal focus .s 

mechanisms and significance of the interconnectivity between heterologous s.gnall.ng systems 

SSTvEW "is, e.g., described in Connolly DT. Vascular permeability factor a unique regulator of IftM 

unction JCellKochem 1991 Nov;47(3):21 9-23. Vascular permeability factor (VPF), also known as vascular endothe- 

aClfaco?^ 

TESSZ MM hyp'erpenJeabilrty, endothelial cell growth, angiogenes^ 

VPF regulates the expression of tissue factor and the glucose transporter. All of the endothelial ce» 

are elidently mediated by high affinity cell surface receptors. Thus, endothelial cells have a unrque and specrtc spec 

tl olre^onles to VPF. since each of the responses of endothelial cells to VPF are also ^ 

asbFGF TNF, histamine and others, it remains a major challenge to determine how post-receptor stalling pathways 

E Jia 1 995'Nov15(3)-257-63 Platelet-derived growth factor (PDGF) is a 30 kDa protein cons.st.ng of disulfide- 
CdlVrs 9 f fa"" 

of the proteintyrosine kinase family of receptors. The receptors are actuated by ^^fT^^^ 
the receptors become phosphorylated on tyrosine residues. These form attachment sites for signalling molecules 
%^S^J^*Z* Pathway. PDGF has important ^^S^SSS^ 
proper timing of oligodendrocyte differentiation. The v-sis oncogene of smian "^Z™^*^^™ 
moi O0 of the B-chain oene and induces transformation by an autocrine activation of PDGF receptors at the eel surface 
ss! ?nl^ maCr g toma in experimental animals, suggesting a role for autocrine PDGF in glioma development 
PDGF and PD^FSors are frequently coexpressed in human glioma cel. lines. Specific and nonspecific PDGF 
MriS^to^ of some glioma cell lines in vitro and in vivo, suggesting that autoenne PDGF ,s involved 

Sh^ 

cells also^xpress the PDGF A-chain, an autocrine activation of the alpha-receptor may drive the proliferation of glioma 

W TdgF is also described by Khachigian LM, Chesterman CN. Platelet-derived growth factor anc , attemative 
sdmL a review Pathology. 1992 Oct;24(4):280-90. According to Khachigian et al. the autogenic and chemotactic 
poS of £2t dled^rowth factor (PDGF) has linked this pofypepf.de to the 

states including atherosclerosis and neoplasia. In addition to platelets several normal " d J^^^ R ™ 
mitooen in one or more of three possible dimeric configurations. Alternative splicng of exon 6 in PDGF A-chain rna 
S7the fo^tion o Zo protein species with different arboxy-termini. Initially, A was thought *at the longer A- 
ST^S^ o P n* by —ed cells. However, recent evidence ^^^X^SZ 
^urs in several cells which express the A-chain, including early Xenopus embryos. The functional significance of the 
Z^ V^^SS^ spanned by 18 amino acid residues (A194-211), is not precisely dear Recent 
which impl Je ro.es for A194-211 in the processing, secretion and m togenes* of ^e A- 
cha 7oLdimer, nuclear transport signalling, and heparin binding^Thus, 

role in the modulation of the functional properties of the PDGF A-cha.n vanants per se and in the complex .nteractive 
can^erfib^ 

^SS^SE (human)] constitute a large fami* of ligands that signal through a class of cell-surface tyrosine 
ktaTmSm Fgf signalling has been associated in vitro with cellular differentiation as well as mrtogemc and nc- 
tooente ^XonsesTro Fg^s are critical for animal development, and some have potent angiogenic ^ 
Several been identld as oncogenes in murine mammary cancer, where their 

with proviS. insertions of the mouse mammary tumour virus (MMTV) Thus k | some ^^^^SL 
infPrtPd mouse strains intearation of viral genomic DNA into the somatic DNA of mammary epithelial cells was jouna 

human breasr cancers has shown an alrsrad arrprassion ol FGFs or of rhsrr racaptors ,n soma tirrrroors, tharr rola 
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toe causation .1 teas, disease is unttarrt ^^^^.idtovasoular system: molecular mechanisms of 
[0125] TGFbeta is, e.g. descrtbed in Topper JN. T*f*«""™^ 7 Review Translorming growth taclor 
'a conlext-specnk: growth .actor. Trends ^«Zo^Sois S™ b^ ^^Jid k. a number 
bete-1istoepmtotypical member otaclass of gro,*f^ 

n, pathophysiologic processes J^SS^E-** <■- is tough, to 

»"-eig™a.. 1 g.B^im8,oph f ^ 

ScTL^Z;^ 

^rresrr^ 

Escooedo, M. A, Wachowlez. M. S., Apell a., [° w "! { ^^ j^*fI|^L^g entry^nd promotes cellular changes char- 
(199B).Ac«va»onolphospha«dytao^ 

?s'"rrormT^s= 

he limitations arising from the use of knockout models. ™ J™* 0 * ™ Ce p y (1998) . pt en is essential 

neop.asia in muftiple organ systems. Proc Natl Acad SdUBA J^ 1 ,«i^KSU«- * ^ estion - are 
which are difficult to generate and do not ^^^^l!^^^^ of PTEN P** 1 
viable and develop tumors in various organs. The fact that these m , C e having na « Qr mofe as 

exhib* a high suscepttoiii* for ^fPj^ signaiing pathway 

analysis of the underlying molecular mechanisms. in( . i(W p fo r loss of PTEN function, especially in 

pii, Also, a considerable subset of Juman PTEN suppresses 

late stage tumors (Cantley, L. C. and Neel, B G (1999). New nr^s ^ 4240-4245; 
tumor formation by restraining the phosphoinositide 3-k.nase/AKT P*^ J™ SJSi In* 92 861-863). Loss 
Ali, I. U. (2000). Gatekeepertor endometrium: the PTEN 1"^^"^^^^^^'^^ ^^j^JJ^ Using the methods 
of PTEN correlates with increased aggressive and invasive behavior erf the J^j^^j* ^^arty cellular consequences 
according to the present invention it is possibie ito ^^^^^^^^^L^m 

validation of a target which is linked to the metastafc : effecte ^^^^^^ t0 represent key 
-> of these downstream targets (representing effectors) of the PI 3-k.nase/F fu P nction . It „ 
regulatory mo.ecu.es response for ™ dl ^ act on a paraHel 
important to target this particuUjr o effects 9 This is due to the fact that 

branch or further upstream in this signalling cascaae are iiKeiy 10 wu 9 
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ffie m 3-kinase/PTEN p^oy no, on, ^1^^:=^ 

mediated by PI 3-kinase. are a)s0 referred t0 M pjEN related path- 

[01311 As mentioned above PTEN is involved in seven* MJWJJT ath 
Us such as the PI3K/PTEN pathway, the AW P^^^^fp^^er directly or indirectly. PTEN 
[0132] A PTEN related pathway is factually any pathwaywhich ""J^^J ^ ^ other elements 

Z^T^^ 

activator, or it may as such be regulated by other elements ^ and are thus deeme d as PTEN 

5 [0133] There is ample of prior art describing diseases and condrtion '^"9"^ ^ be addreS sed by 
elated pathways in the meaning of this description. Any o these oon* T^^^Sg^ndometrlal cancer, 
the inventive methods. For reasons of illustration but ^^J^^^^^^s, Cowden's syn- 
^lorectelcardnomas, gliomas, endometrial = 

drome, hereditary non-polyposis colorectal carcinoma L^umene « syndrojne, . Bannayan _ 

» cer (Ati, I. U., Journal of the National Cancer Institute ^J 2 - "°- 11 , une °7^p_ ^ diseases jn . 

SSSo^« 

25 R., supra). , - p. activation and actually represents a family of serine-threonine kinases. 

[0134] Akt is a downstream target of PI-3K Ration ana a y p ^ ^ homo)ogue 

This fami* consists of three .soforms. namely Akt- , 2 and 3 ^^ ^ y domajn o (pH domain) attheir 
of the retroviral oncogene v-Akt. Akt proteins '^^^^^ that can be found in a wide variety of 
amino terminus. PH domains are a conserved ^^^^^^^ 4 5)P 3 , resulting in translocation of 

and FKHRL 1 . . . Q . „ iQ f rpa uentlv induced in a variety ot human tumors 

Slikowski MX 2001 , Nature Revtews Molecular Cell Biology r 2 ' 2 ™£ a downstrea m of PI 3-kinaseto regulate 
4 o mTOR (mammalian Target Of Rapamycin), also known as » « as a sensor for growth factor 

processes such as the pp70 SB kinase dependent entry J^^JVJ 1 ^ injtiatlon f actor 4E . mTOR function 
Lnumentavailabilityto^^^^ 

is inhibited by the bacterial macrolide rapamycin which blocks growth ot i-ce.is ana 

Schreiber 1999, Chemistry & Biology 6 adva ntages, embodiments and conditions recited in 
45 [0136] It is within the present mvention that all of the particular aovanx g , ^ ljes ateo 

connection with any specific tumor suppressor are also to the present 

to the particular groups of patients whose condition ^^^^SS^^ validation process, 
invention and thus provide an appropriate model for an < ^^/"££££ aBoW foratransient knockdown 
[0137] Themethodsaccordingtothepresen^ 
50 of tumor suppressors and thus allow for mimicking the , umor stressor. In doing so 

solving the time course of the generation of a tumor and *£f^J^™^ neve" been accessible by 
the direct as well as indirect molecular changes may be MMnd ^ d *™ ro rea , jzed b ^ practicing 0 f 
earlier methods which only analysed and compared the ^^^^S^«-oty or clonal effects or 
the methods according to the present invention is unbiased and ^"J^^^ Therefore, it does not 
55 induce chromosomal instabilities since it is induced and a defined 

have the typical problems of endpoint studies as suppr essor deficient tumors. The 

^ ^ at 5S TX^^^^^ they'act in the inKia, phase of the 
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changes induced. The indirect seconda* ^ 
which represent more the resulting 
es.lnsummary these downstream effec^^ 

of tumors and of molecules that represent targets for jjJ^JJjS^*** a defined class of tumors 
receptor autocrine loop which is also linked to the PTEN P athw ^ n djstinct p of p atien t8 (e.g. 

aamtordtschnlquessuch as small motels "l**^*"^?™ ~ c0mbl( , a , l0 „ „ s poss bi eto msnlc what is going 

ngtoW present invention, it is possible to ^" mod **^^ 
reLd to me primary sequence, i.e^^^ 

nucleic acid. By performing this the specificity or for a reduction 

may be both either increased or **' ease ^ for a reduction of the extent to which the functional 

of the specificity of the functional olgonucleojde and ttius ateo for a RNase H activity or 
oligonucleotide targeted nucleic acid is actually blocked for or even de^raae p modifications 

by 9 any other -c^^ 

of them. The number of elements contained in such library « » ^JSI A advantageous library is a 

m ay be as Httle as one to several S-^ The expression 

combinatorial library. Typically the screemng method is in aYhoU * "as to be acknowledged that an 
system may actually be any of JSSJJSSL- as high throughput system, in 

in vitro assay is most suitable, particularly in view oi uw . w i a eXDressionsyst em and to analyse the reaction 
principle , it is possible to add more than one candidate c ° m P 0 ^ 
of the expression system either as a whole or after ad ^ 0 ^ 

compounds are tested in succession in the screening s ^*7^" e ^ is actually decreased in 

the expression system the molecule against which the functional °^"uc eoMe ^.s aireci y 

, te concentration or *s 2?« X resuLg in the up 
exerted so that, for example in the case of PTEN, there sno»ng suppressor is 

and downregulation, respectively, of other compounds or element of * e ^^^^ 

involved, which would normally not be absent or present, ^P^^^^l^^ally not accessible, are 
in the expression system and thus accessible to the SSTor for discriminating 

loU^P^ZJ^ is further illustrated by the figures and examples, wherem 

(e.g. PDGF, EGF, insulin). 
Fig. 2 shows the regulation of PI 3-kinase activity; 

shows a Western biot analysis using different antisense oligonucleotides and monttoring the generation 



55 Fig. 3 



of P-Akt; 



HB. 4 shows a Western blot anaiysis investigating the impact of changes in the mRNA binding part of the anti- 
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Fig. 5 



Fig. 6 



sense oligonucleotide; 

shows a Western blot analysis of an experiment where two different antisense oligonucleotides were used 
!^!!!£»r compounds, nam* DMSO (D), Ly294002 (Ly) and PD98059 (PD) being an mhibitor 
for MEK-1/2 kinase; 

shows a Western blot analysis of an experiment wherein different human cell lines (Hela and IPC*) were 
exposed to antisense oligonucleotide PTEN 53 and a control antisense oligonucleotide (GBC), 

Fig. 7 A shows a flow diagram illustrating the pathway leading to apoptosis; and 

Fig.7B showsaWesternblotaoalysisofanexperimert 
oligonucleotides on UV-induced apoptosis; 

Fig. 8 A shows basically the same metabolic pathway as displayed in Fig. 7 A; and 

Fig. 6 B shows the Western blot analysis of an experiment designed to monitorthe impact of PTEN directed anti- 
sense oligonucleotides TNF induced apoptosis; 

Fig. 9 shows an overview of signalling and phenotypic changes induced aftertumor suppression knocked down 
by PTEN directed antisense oligonucleotides, and more particularly, 

Fig. 9 A shows the schematic pathway involving PDGF-R with PTEN inhibiting PI-3K activity; 

Fig. 9 B shows the immunoblot analysis; and 

Fig. 9 C shows the phenotypic analysis; 

Fig. 10 A shows a Western immunoblot analysis comparing the effect of PTEN 48 using chemically drfferent anti- 
sense oligonucleotides; 

Fig. 1 0B shows micrographs of cells treated with said different antisense oligonucleotides; 

Fig. 11 A shows the incorporation of BrdU by cells treated with various antisense molecules as a measure forthe 
entry into the S phase; 

Fig. 11B shows the ratio of PTEN/actin RNA in transfected cells treated with various antisense molecules as a 
measure for the specific inhibition of mRNA expression; 

Fig. 1 2 shows the Western Blot analysis result of an experiment where the impact of antisense molecule induced 
inhibition of PTEN expression on UV-induced apoptosis was studied; 

Fig. 13 shows the stimulated growth of HeLa cells on matrigel upon antfeense molecule knock down of PTEN 
expression; 

Fig. 1 4 shows the Western Blot analysis result of an experiment where the impact of antisense ^\es inter- 
fering with p110 expression on signalling induced by endogenous or recombinant PI 3-kmase, 

Fig. 1 5 shows the positions of antisense molecules relative to intron-exon boundaries of JAK-1 mRNA; 

Fig. 1 6 shows JAK-1 mRNA knock down relative to actin mRNA; 

Fig. 1 7 shows the basic structure of the third generation antisense molecule; 

Fig 18 shows a Western Blot analysis resuft of an experiment where the impact of RN Al ■ spe cffic for PTEN on 
PTEN expression was compared to the impact of an antisense oligonucleotide specific for PTEN on PTEN 
expression; 
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Fig. 1 9 shows the dose response of RNAi specific for PTEN; 



Fig. 21 
Fig. 22 
[0143] 



Fig. 20 showsthe Western Blot analysis result of thefunctional knock down of tumor suppressor Smad3 by antisense 
oligonulceotides modulating signal transduction; 

shows the Western Blot analysis result of the functional knock down of tumor suppressor P 16INK4a by 
antisense oligonulceotides modulating signal transduction; and 

showsthe Western Blot analysis result of thefunctional knockdown of tumorsuppressorSHIP2 by antisense 
oligonulceotides modulating signal transduction; 
roi431 Fia 1 shows some metabolic pathways leading to a change in gene expression and inhibitors iused forthat 

^^+«m i v oQAnn? is a small molecule also acting as an inhibitor to rwr\. 
oftheantisenseoligonucleot^^ 

by further experiments. The most powerful antisense oligonucleotide among sa.d three antisense oligonucieot.aes 
PTEN 53 P110 was used as a marker to reflect the loading of each of the lanes. MnMnnnah of the 

Toi W Flq 4 sTows a Western blot analysfe investigating the impact of changes in the mRNA b md.ng part _of the 

„uc teoM es. A**. 3BC w» -^*| E °T^^ 
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me nfioned in connection w*h Rg. 3, Pi™ ""J^-^ 

Western Blotthat only the addition of ™ 53 td«^ m l^a^4- ^ resu(led , n 

^o^nXe^ 

dependent on PI3-kinase. In this experiment 7 r ^^ M SSffi^ PD98059 (PD) being an inhibitor for 
used together with further compounds, namely DMSO (D), ^O^Ly, a 1 53 |n com . 

MEK-l/ildnase.Morepart^.arV.thef.rstt^ 

bination either with DMSO, LY or PD. The same ■^n»U» "JJJ^S* More particularly. 8Y1 cells on 1 0 cm 
mRNA, and using GBC as defined above as a ^^^Sf^^^ GBC J 48 h. 30 min before 
plates were transfected in triplicates with 30 nM of th G ^BtaPTEN 53 57 or wfth 

lysis thecete were treated with 10^ PI «^ !J*2lS2^ C^-lSCrPreN are indicated on the right, 
the vehicle DMSO (D). The posibons of p110. 

PDgsOSOmedlatedinhibitlonof ^^.^^^^^^ ^LL is dependent on Pekinese 
data entails that the Akt phosphorylation induced by knockdown of PTfcN exp 

activation. , „„„„,ri mon t xMherein different human cell lines (Hela and PC-3) 

[0149] Fig. 6 shows a Western JJ S^^SSEi oligonucleotide (GBC). More particu- 

were exposed to antisense ^^J^^ £!2L») were transfected in parallel on 1 0 cm plates. 
j larfy, Hela cells (380.000 cells/plate) and PC-3 cells ^ o ouu ~"* p ' GeneBloc 53 or GBC. The cell extracts 
Each cel. line was treated for 48 h in duplicate 
were analyzed by immunoblottingforthere^t^ 

on the right. The band which migrates jus above ^ "J^JKEira positive, administration of PTEN 53 as 
antibody, ft can be taken from Fig .6 that in ~ ^^JSSSo, PTEN mRNA and in the generation 

^^^^ 

Lin of the P.3K pathway interferes with caspase- ™f o?z Western blot 

by the presence of cleaved Caspase 3. . . mAfn lnt *rferes with TNF-induced apoptosis. 

[0151] Rg. B A shows a schematic diagram indicating that ^^^^^^ a stimulus. In this 

Fig. BB shows a Western Blot in whteh Hela cells were treated upon addrtion of the 

experiment, cleaved PARP is indicative of apoptosis. La "° 
40 PTENspecrficantisenseoligonucleotidethephosphorylatedfom.ofAktwasgener^ 

^rCAtowsroverv.w of ^-^ffiS^K^ 
Lwn by PTEN s^ic antisense - J^-^ and migra.cn of 

3K activity is shown wh,ch w f d experiment 

45 HeLa cells as a model system for PTEN +/+ cells. Rg. 9 B present me v antisenS e nucleotide designated as 

studying the influence of PTEN specific antisense oligonudeotrie or ^^^^^.^^^88 
mismatch GeneBlocTM. PTEN is onfy present* the ^^^^^^ indicative of induction 
oligonucleotides are used. The successful knockdown of PTEN ! causes J»jnj e| 
of L signalling pathway. The phenotypte SJSS^ The cells treated wrth 

so Growth on matrigel is used as a surrogate in ^^X^^SS^inSfam in Fig. 9C have a significant growth 
PTEN third generation antisense oligonucleot.de ( PTEN GeneBlocTM") shown rig 

Ugin chemist allowingfor^^ 
55 chimera as known from the state of the art. The Mo PTEN ^armsens g tlon form ot the second 

differs each other ^ 

generation DNAmNA chimera one.Treatmentwith both antisense^ 

the same DNA sequence but differ in their chemical composition, result in the down regu a 
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and in the formation of the P hos P ho ^ lat h ed ^ n ^ ina tnat PTEN knockdown and its biological consequences can 



may be taken 

Example 1: Materials and methods 



10 



example ■ . «»««*• — - 

SSTCSt « Phased ta. S^a. PO98059 and *M 

were obtained from Calbiochem. itaaaki A and Summers, J. (1 975). Rat cell line 3Y1 

[0158] Cell culture. 3Y1 rat embryo f .broblasts (Kimura G ltagak ^an a , y ^ ^ h 

and te virogenic polyoma- and SV40- transformed ''T^^^S^m^^ (» ^ and Strep ' 
Dubecco's modified Eagle medium < DME ^^^^ PC-3 cells were obtained 

tomycin (50 ug/mO- The human cerv.x in Minimum essentia, medium Eagle wKh 

from the American Type Culture Collector, (ATCX). HeU cells were gro 10 %fetalcalf serum (FCS), 

2mML-g.u1amine,Earie-sBSS,1^^ 

gentamycin (50 ug/ml) and amphoter.cn (50 , ng/mr). ;"^™^ nd hotencin (50 ngAnQ. 
Ltion) contain^ 

[01591 Transfectiorswerecan^outin^ (Rto ozyme Pharmaceuticals, Inc., Boulder, 

lipids such as Oligofectamine, Lipofectamme < Lrf «J^^ including third generation 

i CO), or FuGene 6 (Roche) according to the ™ n * ad "^ of GeneBloc and lipid in serum- 

antisense molecules, were transf ected by add,ng JJ^^^SSS- S for cells plated in 96 wells and 1 0 

lector co-expressing M-p1 1 O'ER and hygromycm B P^f^XsSve medium. The medium was renewed 

wini2ed> combined and cuftured ,n 

!oxide\D M SO)orw«,DMSOat3 7 -Cf^ 

analyzed, the reagents were added in DMSO at io ug/mi w aw n-y 

mock treated with DMSO. an tihodv U3A and the murine monoclonal anti-pB5 antibody 

[0162] Antibodies. The murine monoclonal ant ^« ««bo4j ^JJ£. L T (1994) . The interaction of small 
40 FIA have been described (Klippei, A.. EscobedoJ. ^^^^ enzvme activity. Mol Cel. Biol 14, 

SSSS —nociona, anti-PTEN antibody was from P, 3-kinase, 

[0163^ Ptesmlds and GeneBlocs. A vector expressing an "J^^m S*Ap* G., Brown, T. W., Giedlin. M. 
45 Mop110*ER. has been described (Klippei, A., E^obedo M " ^^^^Xldnase is sufficient for cell cycle 
A. Kavanaugh, W. M. and Williams. L I (1<W- **» ^^SSS^ Cell Biol 18, 5699-5711). it was 

dependent manner were isolated and used f ° rtra " s ^' 0 ^. seQuences whe reby the structure of these antisense 
pTEN 48 guccuuuCCCAGCTTTacaguga (SEQ ID No. 34) 
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PTEN 52 

PTEN 53 
PTEN 57 
mm PTEN 52 
mm PTEN 53 
Luciferase 

pllOalpha 79 

pllOalpha 82 

pllObeta 88 

pll0beta93 

mm pllOalpha 79 

mm pllOalpha 93 



cuggaui 



cAGAGTCAGTgguguca (SEQ ID No. 35) 



UCUl 



ccuuTTGTTTCTGcuaacga (SEQ ID No. 36) 



ugccacuGGTCTGTAAuccaggt ((SEQ ID No. 37) 



cuggaugAGACTGAGTgcuguc 



a (SEQ ID No. 38) 



ucucai 



iuuTTCTTTGTGcucacga (SEQ ID No. 39) 



cagaaugTAGCCATCCauccuug (SEQ ID No. 40 



acucc: 



aaAGCCTCTTGcucaguu (SEQ ID No. 41) 



uacca< 



icaCTGCTGAACcagucaa (SEQ ID No. 42) 



caaauuc 1 



CAGTGGTTCauuccaa (SEQ ID No. 43) 



ggcuaacTTCATCTTCcuuccca (SEQ ID No. 44) 



acui 



gcaaACCCTGTTGcucacuu (SEQ ID No. 45) 



ggcuaagTTCTTCATCcuugcca (SEQ 



ID No. 46) 



GBC 



mi niuiniiNNNNNN>n<Innmmn 



,0165, Syntheses of this type of nucleic ac»d mo.ecu.es and their " ^^S^ 
Thompson] J., Beige.man, L. compositions capab.e of 

T Haeberll, P., and Matulic-Adamic, J. (1999). Nucleic acid molecules wnn i nwe Rib ozyme Pharmaceuti- 

^nggene expression. World in^ 

cals Inc., international Publication Number, WO «^»JWB ^ ^ abasics or simil r 

thefollowing schematic structure: cap-(h ^^L^a G, U, C); N represents phosphorothioate linked 
modlflcatlonsatbothends;nstan^^^ J Mismatch control oligomers (mm) are 

deoxyribonucleotides (A, G, T, C). The ^7™^ 

undefined. GBC iscorn^ tne schematic structure: 

nucleotides. GeneBlocs of the second generator. * 
RRRnnnnNNNNNNNNNnnnRRRN. ^ 
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zam W ,ne,im M sod,mv^^ 

bycentrifugationam 

blotting: Samples ^re grated *!?f^!^™ mM NaCI , 0 .05% (vol/vol) Tween 20. 0.5% (wtM>l) sodmm 
Sd^^ 

^;r^o S „ of ^ rate * DMA synthesis by »|J3S2r£ £££ 
L at 1 600 cells per well were T^Z^S^T^^ cells were 

cells were starved in DMEM containing 1 0 mW) HEPH£H7* JjJ"^™^ ce)ls were incubate d with 5 ufl/ml 
released into the cell cycle at various time points by additoon of O A serum, cornro ce 

aphidicolin for 18 h. After pulse-labeling with 10 uW f^™' 2 ^ usingthe Cell 

Sed and permeabilized. The relate amount of BrdU BrdU was 

Probation EL.SA, BrdU (colorimetric) (^^l i^S ^ices). 
detected by measuring the absorbance at 405 nM and 490 n W ^^J^S. The RNA of cells transfected 
[01681 Determination of the relative amounte of ^ ^|^^™ g^^^#^^^^J^^3 e rtn). inhibition of PTEN 
n 96^ells was isolated and purified using the Invisorb RNA HTS * caCCGCCAAATT- 

mRNA expression was detected by re*, time andtheTaq- 

Tn'S^^ 

;rr s ^e 0 ^ 

and 1 min at 60»C. transfected with GeneBlocs or treated with 200 nM 

[0169] Assaying cell growth on matrlgel. HeUoh 24 . we „ s (1 oo.OOO cells per well) pre-coated 

4-OHT for 48h. After trypsinization the cells were seeded fl'SVSir treatment for 48 to 72 h pho- 
wtth 250 0 matrigel (Becton Dickinson). After cont.nu.ng the transferor or h i 4 wrwm mtoroscope (Zeiss), 
tographswere taken at 

Proc Natl Acad Sci USA 89, 9064-9068.) 

Example 2: Improved antisense motecu.es allow to study the knock down of gene expression In normal* 
proliferating cells 

[0170, Asdepk.edinFig.10Bcel,treatedwiththethirdgenerat^ 
Led Ito grow and reached approximately 70 % confluence w.th 

the 2nd generation antisense molecules barely grew and many rounded aptotic cells were v ^ ^ ^ 

generations of antisense molecules are notorious for ^^^^^^ a target validation or 
the third generation antisense oligonucleotides as declosed herein allow for the very nrsi una a 
target identification process in which there is no cell cycle arrest. siani fjcant knock down of PTEN 

well characterized downstream effector of PI 3-kinase (reT). « c " v ^'" eXDected inhibition of PTEN expression 
antibody that specifically recognizes the activated P^°*-" Sln^eS^cZaeS (not shown). Despite 
resulted in an increase in phosphorated Akt. The totar leva ^^T^^^ reduced in extracts 
equal loading of total protein amounts the level of PTEN and f^^^^I^ cells were not able 
. from cells treated with the older GeneBloc generation. Thus .s most I to* ^^^^ knock down of 
to grow normally. This experiment suggests that GeneBlocs of the third generation allow 
PTEN expression wihout interfering with cell proliferation. 

Example 3: Cells treated with antisense molecules exhibit a normal entry into S phase 

[0173, To study the knock down of gene expression and fc> effects in a* ^hich 
cycle, it is essential to use antisense reagents and transfect.on conditions that do not arrest ce.® 



even impose toxicity. 
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T01741 The results of respective experiments are described in Fig. 11 A and 11 B. 

01 75 3Y1 cells were used, because these untransf ormed rat fibroblasts are very sensitive to *»riM»n condrtw» 
LJepronetoaae^orevenundergoapopt^^ 

48, GeneB.cc 53 or GBC as a control. On day 2 the cells were synchronized <n low serum. Dunn days 2 and 4 the 
cells were released into the cell cycle by serum stimulation at various time points. BrdU was added fo l»U^ 
incubation. Untreated cells and cells that were treated with Aphidicolin for 24 h were used as controls. RNA knock 
down was analyzed in parallel samples. The rate of synthesis was determined v.a the amoun of 'ncorporated BrdU 
Figure 3A shows a simUar time course for the rate of DNA synthesis in each set of samples: All ^h^mMO 
increase in DNA synthesis after 1 8h with a plateau at approximately 25h. Unsynchromzed ce Is iMMin^ 
rate of DNA synthesis, whereas the DNA synthesis in the Aphidicolin treated samples was strongly >**Mdu£ an 
arrest in the 61 phase of the cel. cycle. Under these conditions PTEN mRNA levels rema,ne 
B). This indicates that under the conditions used knock down of gene expression can be studied in cells which enter 
the cell cycle normally and continue to proliferate. 
15 Example 4: Phosphorylation of Akt is specif ically Induced in response to down regulation of PTEN expression 

[0176] in the past studies using antisense molecules have suffered from the lack of a irilMiwta -of auH* 
controls and the lack of reproducibility. Therefore, the intention was to make sure that activation of the PI 3-k.nase 
pathway in the system disclosed herein is truly dependent on reduced PTEN function after reatmerf :*h1hH gener- 
2 o ation antisense molecules (GeneBlocs). Since hyperactivation of the pathway is caused by ^hejnhtotor^ 
more than one third generation antisense molecule (GeneBloc) reducing PTEN expression of at lea* 503 . can be 
expected to cause an increase in Akt phosphorylation. 3Y1 rat fibroblasts were treated wrth 15 and 3 nM of PTEN 
GeneBlocs 48, 53, 57 or with GBC. After 48h the cells had undergone several divisions, which allowed forthej Mrt on 
of reduced PTEN protein expression and activation of its effector, Akt Cell extracts were analyzed by immunoblotting 

25 forthe protein levels of p110, Akt and PTEN. 

[0177] The results are shown in Fig. 2. . AW .„ m u n _ flatirin 

0178 As shown in F,gure 2 A a decrease in PTEN protein levels correlated wrth an^ ^TT^^SSS^ 
with all three PTEN GeneBlocs. Total Akt protein levels remained unchanged mdjeating that the MnM £ 
Akt was changed. PTEN GeneBloc 53 induced the most efficient knock down in PTEN express.on and the strongest 

30 increase in Akt phosphorylation. The reduction in PTEN protein expression inversely 

phosphorylation in a dose-dependent manner, with a drop in efficiency around 1 0 nM and below (Fig. 4A and data not 

JUS??' To further ensure that Akt phosphorylation b not caused by an artefact or by stress imposed through , the 
transfectionconditions we tested various negath/econtrelthirdgenerati 

Blocs) We analyzed PTEN GeneBloc 53 in comparison to its 4 nucleotide mismatch control (mm , GBC or to a Gene 
Bloflch successfully inhibits expression of Firefly lucrterase (not shown). Firefly Unerase is not «*P^ 
expressed in mammalian cells, therefore a GeneBloc targeting its sequence should have no 
of the three negative control GeneBloc s either reduced the amount of PTEN protem or .ncreasec Phosphorylation 
even at a concentration as high as 60 nM (Fig. 3 B). By contrast. PTEN GeneBloc 53 inhibited PTEN 
caused an increase in Akt phosphorylation. This set of data indicates that only GeneBloc s agamst PTEN can succes 
fully interfere with PTEN expression thereby activating downstream effectors of the PI 3-kinase patnway. 

Example 5: AW phosphorylation induced by third generation antisense molecules-mediated down regulation 
of PTEN expression is dependent on PI3-kinase activation 

[0180] It has been reported that Akt can be activated e.g. in response to stress through PI 3-kinase independent 
mechanisms (Konishi H„ Fujiyoshi, T. Fukui, Y., Matsuzaki, H., Yamamoto, T, Ono, Y, Andjelkovic. M.. Hemmings 
B.1 ^SSSZ U. (1999) Actuation of protein kinase B induced by H(2)0(2) ^ M M *^ 
mechanisms dependent and independent of phosphatidylinositol 3-kinase. J Biochem 26 ^» 1 J^JSj2^ 
D ShalevN Wong M Mills, G., Yount, G. and Stokoe, D. (1998). Protein kinase B (PKB/Akt) activity is elevated in 
glioblastema cet due to mutation of the tumor suppressor PTEN/MMAC. Curr Bio. 8 ^)^7 er 
tended to test whether the increase in Akt phosphorylation observed after treatment wrth PTEN GeneBloc s was erther 
dependent on the presumed 'input" signal, i.e. PI 3-kinase activity, or caused by stress "duced b^ the respective 
GeneBlocs. The results are shown in Fig. 5 3Y1 cells were transfected with PTEN GeneBloc s 53 57 on «tt GBC 
After 48h incubation the cells were treated wrth the P. 3-kinase inhfortor LY294002 the MEK ,n 
vehicle for the last 30 min before lysis. The increase in Akt phosphorylation induced by the , PTEN GeneBlocs was 
completely abrogated in the presence of LY294O02, whereas the MEK inhibitor. or veh.de had no effect (Fig 4y This 
resuS suggests that activation of Akt induced after PTEN GeneBloc treatment still depends on PI 3-k.nase signalling 
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15 



20 



25 



30 



and on knock down of the PTEN inhibitory function. 
[01 81, ^oc^notPTENexpre^^^ 

a functional activation of PI 3-kinase s '9 na "' n ^' * en !!!^n^own to medtete ceH survtail aftertreatment with apoptotic 
with the effects of apoptotic stimuli. Activated AW has ^^^^^i, r Brunet, A. and Greenberg, 
stimuli by inhibiting pro-apoptotic ceases Bad or ASK1 P ^ ^ ^ G., Sun, X., 

M E. (1999). Cellular survival: a play in three Akts. Genes uev ri*« „ au|ate _ aDOPt osis signal-regulating kinase 
Franke, T. F and Chao, M. V. (2001). Akt ph^phoryiat^ and J f ^ M ^ 

1.Mo.Ce..Biol 21,893-901)). Itwasp^ 
andthatthisresponsecanbeinh^ 

G., Klippel, A. and Weber, M. J. ( 997) Anaapoptrtfc sgnafong byj^uim J ^ mer 48n GeneB ,oc 
Uspase 3 signal than control GeneBloc treated ce Is (F g _12). ^£££ton ^ Gene ^ loc 48 was , e ss potent in 

apoptosis. 

tumor cells 

The effect of GeneBloc -uced = 
of PTEN function in human tumor cells. To th.s en ri H^£»' ^metastatic prostate cancer line which has lost 
potential that still expresses PTEN, wer P .^ 0 '^togy between mammalian species, several 
PTEN expression. Due to the fact that ^^^^^S^^ PTEN sequence. HeLa and PC- 
lead GeneBlocs, i. e. third generation! ant s f nse ^'^' ^°, s ^ ^ in duplicate samples. After 2 days the 
3 cells were treated in parallel with P^^^ ®® ne ^^^^^^|^ |[| e L a ce S s showed a strong reduction in 

cell extracts were analyzed by Western-blotting PTEN ^^^™^ n (Flg . 5) . jhe extent of GeneBloc 
PTEN protein that was associated with ^^^^S^SL in PtIn deficient PC3 cells which 
mediated Akt phosphorylation ,n He * C ^^"2T™ treatment had no effect on PC-3 cells, 

exhibft a chronically high degree of Akt Pho s P ho ^ on h metasta .tic growth potential in late stage human 

[0184] Loss of PTENfunction has been correlated w * « n ."^^"™ |on " pte N suppresses tumor formation 
Lcel(Cant.e,LC.andNee i B e G.09^ 
j by restraining the phosphoinositide 3-k.nase/AKT patnway. ktoc 861-883). The intention was 

sWrforendo-t^ 

to test whether GeneBloc induced reduction in r tN expre^iun Recker B C Contreras, G. and 

XI do not easily form metastases in a nu^ = 

Furesz, J. (1 985). Heterotransplantation studies with tissue ^ ' ."^1!"^ tna j f aC j|jtates growth of invasive cell 
5 J Biol 13, 13-22); and do not grow well on SJ^J^S^SS mtemateh controls. After 48h 
types. HeLa cells were transfected wi* PTEN GeneBlocs 52 , 53 or me P^ ^ ^ ^ ^ ^ 

incubation to allow for phenotypic actuation the celte were ^'zea a ^ w> Switch . (ng 

expressing an inducibte version of a constitute J achve Ration of J PI 3-k,nase pathway and 

on P 110« activity by adding 4-hydroxytamoxifen 2^^* ™2 After 48h to 72h on matrigel photographs 
;o anchorage independent cell growth as ^^^SSS ^ased potential to form network structures 
of the cells were taken. Cells treated with PTEN GeneBloc ™^^ thrth ; dbeentreated with the respective 
onn^trigelandgrewb^^ 
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example 8: Third w— — *• «» '""' SdUC '" ,n 

induced by endogenous or recombinant PI 3-kinase 

rdBS, .ntheprevfcusexamp^^ 

tar activation of signal transduction responses. I |^^^JJi^ rt R wi--lB d ^h^Q*^ against 
because oftheproblems usingantisensetechnolog.es rr^^^ 

^catalvficsub^^^ 

P110- molecule in addition to endogenous pllO. different GeneBlocs 

beta. Therefore. GeneBlocs against both isoforms 3£d by addition of 4-OHT after 30h, 

against each isoform or with the respect W e mismatch « ntmls^p 110 «JJJ_ ^ked down expression of en- 
and cell extracts were analyzed after 50h. ^^^^^^^S^nom P 110 alpha (F.gure 14). 
dogenous P 1 1 0aipha as well as the larger Akt phosphorylation even though Akt 

The inhibition of pHOalpha express.or, co ™'?^^ 
was hypemhosphorylated in response topllO^at^n^ 

of Akt was as efficient as the one observed wth thecal molecule MP! 3 M«h ib ^ ^ 

GeneBlocs nor the control GeneBlocs had any ^^^^^^^ redU ced mRNA expression in 
since no suitable antibody was available. Howeve. be* P V^^^^^^ that pHOalpha is the 
He^ce, fe andinh,^ 

Example 9: Use of intron sequences for mediating a specific mRNA knock down 

W Asdisclosedherein ithas bee, — 

thattheantisensemoleculesareenteringtenu^ 

24) is specific for mRNA » "J^, „ a protein kinase as described by Modi et al. (Modi, 

[0188] The particular gene Is JAK- (Janus Urn* W J transfected in three different concen- 

B. S. et al.; CytogeneL Cell Genetc. 69. 232-234 1995.) i ne . «w aeneration antisense molecule compnstng 

35 trations(200nM,100nMand50nM)^ 

21 nucleotides as a random sequence and the zSTL ocol (Invitek 96 well kit). A real time PCR 

controls. After 24 h incubation the RNA was isolated m "0 ^1 0" ^ a ^ specific 

(Tag-Man, Applied Biosystem) was performe h«g a^eta-ac, n amp«.cenjet ^ ^ ^ fay ^ 

amplicon set with the primers as specified in Fig. 15. The JAK i mni™ w m 

40 actin. The results are shown in Fig. 1 6. 

Example 10: Use of RNAI for target validation 

pm ™ P««s that RNAi specie * tumor s UPPre sso«s, suet, as PTEN. may ba use* to elaosva* 

45 ^^^^^2SS^^*«^*»~-^ rt ^*^ 



sequence: 



50 



55 



5'. cuccuuuuguuucugcuaacg-TT (SEQ.ID.No 56) 
3*-TT-gaggaaaacaaagacgauugc 

[0191) As a cootro, a RNAI moKtcola was gananaed hav* 9 ss»ata, —has wits* k ralatrad to as PTEN oo, 
specific RNAi and has the following sequence: 
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5' cucauuuucuuugugcucacg-TT 
3 ' -TT-gaguaaaagaaacacgagugc 



roiesi The cells were infected using any of these two constructs accordingto the methods described herein above. 
ES ESES is depicted in Fig. 18. More parttou.ariy, Rg. 18 shows the effect* f vanous 
oncenis of PTEN specie RNAi (10 nM, 2.5 nil, 0.625 nM and 0.1 5 nM) on t ^slon ° f ™ 
D 110 resoectivelv o110 serves an internal control. It may betaken from Fig. 18 that as little as 0.15 nM PTEN specn c 
RNAi' leSff down PTEN mRNA whereas the amount of P 110 is factually not influenced. As a port*. 
IT of anSSe ^nucleotide specific for PTEN referred to as GeneBloc 53 (disclosed above) was also appl ed 
^^SSZSSi^ at different concentrations (60 nM, 15 nM, 3.75 nM and 0.93 nM). It is to be noted 
^JZ^TfiSZ^ oligonucleotide allows for a specific knockdown of PTEN although the antisense 
Aiinnnurleotide reouires hiaher concentrations compared to RNAi in the present example. 

wasaeneated which is shown in Fig. 19. From Rg. 19 it may be taken that even at the lowest concenrat.on, .e 0_O3 
Z Era spec^RNAi still reduces the ratio of PTEN to P 110 to about one third of the respectve control.TOs 
enecUs mo'e pmnoun^ with higher concentrations of RNAi. This is in clear contrast to RNAi wh,ch .s not spec** 
JSSE* non-specific RNAi exhibits certain mismatches compared to the oligonucleotide ■^^^ 
espondmg PTEN mRNA as may be taken from above. The effect of this negative control ,s about -n the same range 
at observed for those HeLa cells not treated with either PTEN specific RNAi or PTEN non-specrfic RNAi. 

Example 1 1 : Modulation of signal transduction by functional knock down of tumor suppressor Smad3 using 
anfisense oligonucleotides 

[01951 This example shows that third generation antisense oligonucleotide (GeneBloc, GB) miMM down 
S Smad3 expLsion interferes with transforming growth factor (TGF)-p induced dephosphorylat.on/act.vat.on of the 

[o^r^ - ^ ^ TGF-B or activin receptor rnolec^s 

Lnd a omoosed tumor suppressor due to its mutational inactivation in many invasive human tumors. Human kerat- 
SsS^Z three different SMAD3 specific GBs 85. 87 and 89 as we., as ^"^J^ 
matohcontrols.After24hce.te were synchronized in .ow serum under ^^^^^-^^SSS 
released into the cell cycle by addition of 1 0% FCS in the presence (2 ng/ml) or absence of TGF-p. The ^cete were 
narked on day Le and the cell extracts were anaiyzed by immunoblotting for the relative protein amounte « pW 0. 
Xph^ted retinoblastoma (P'-Rb) and Smad3 as indicated on the right of Fig. 20 representing the results of this 

roi a 9 m 7] le 'The level of p110 did not change and served as loading control. TGF-p treatment resulted ir, , the . Ration = 
dTphosphorylation of Rb protein. In samples in which Smad3 levels were ^ « .response 
the TGF-B induced effect on Rb was inhibited, and Rb remained inactive and fully phosphorylated. Rb is the checKpoin 
5or GlToS ^ phas^renSion and itself a tumor suppressor. Chronic inactivation of Rb by phosphorylation or by loss of 
function enhances proliferation and contributes to tumongenesis. 

Examples: M odulatlonofsignaltransductionbyfunctionalknockdo W noftumorsuppressor P 16lnk4a using 
antisense oligonucleotides 

[0198] This example shows that third generation antisense oligonucleotide (GeneBloc, GB) mediated knock down 
of p1 6lnk4a results in increased Rb phosphorylation. mi «. ma teh 
[0199] HeLa cells were transfected in quadruplicate samples with a p16 specific GB ( P 16 GB M^"*""* 
Stive The cells were lysed after 24 h, 32 h, 48 h and 54h, respectively. The cell extracts were analyzed by immu- 
S^SSSZSlon conditions were the same as indicated in the other examples 
d Ettlmor suppressors. The result of this example is shown in Fig. 21 whereby the posrt,ons of p11 0 (loading control), 

phosphorylatiotVinactivation of Rb by Cdk molecules. 
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15 



Example 13: Modulation of signal transduction by functional knock down of tumor suppressor SHIP2 using 
antisense oligonucleotides 

f0201l This example shows that third generation antisense oligonucleotides (GeneBlocs. GBs) cause reduced ex- 
pression of the phospholipid phosphatase SHIP2 which results in increased PI 3-kinase signalling. 
?02021 SHIP2 is a proposed tumor suppressor that dephosphorylates the PI 3-kinase product PI3,4,5P 3 at the 5 
position of the inositol ring, thereby generating PI3,4P 2 . For comparison, PTEN removes the 3' phosphate of the PI 

[o^T^^ 

controls and one additional unrelated mismatch GB. After 72h the cells were lysed and the extracts analysed by West- 
ern-blotting. P 85 served as loading control. The particular reaction conditions were the same as .nd.cated in the other 
examples related to knock down of tumor suppressors. The results are shown in Fig. 22^ 

[0204] Samples with reduced amounts of SHIP2 protein exhibit an increased level of phosphorated Akt. This indi- 
cates that SHIP2 also functions as negative regulator of PI 3-kinase signalling in these cells similar to PTEN. 
[02051 The features of the present invention disclosed in the specification, the sequence listing, the claims anoVor 
the drawings may both separately and in any combination thereof be material for realizing the invention in vanous 
forms thereof. 
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SEQUENCE LISTING 



<110> atugenAG 



<120> Compounds and methods for the identification and/or validation of a target 
<130> A 19001 EP 



<160> 56 



<170> Patentln version 3.1 



<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN2120L23 



<220> 

<221> modifiedjbase 

<222> (1)..(7) . 
<223> 2'-0-methyIated RNA-oligonucleotides and phosphodiester mternucl 

eotide-linked 



<220> 

<221> modifiedjiase 
<222> (17)..(23) 

<223> Z'-O-methylated RN/^oligonucleotides and phosphodiester mternucl 
eotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 
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<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> misc_feature 
<222> (1)-.(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 1 

ugaacugcta gcctctggau uug 23 

<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide HPTEN2430L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA oligonucleotides and phosphodiester intemucl 
eotide-linked 



<220> 

<221> miscjeature 

<222> (B)..(17) 

<223> phosphorothioate-intemudeotide linked 
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<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> 2 , -0-methylated RNA oligonucleotides and phosphodiester ii 
eotide-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 2 

uggacaacaa gtgtcaaaac ecu 



<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2706L23 
<220> 

<221> modified_base 
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<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides and phosphodiester internucl 
eotide-linked 

<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0-melhylated RNA-oligonucleotides and phosphodiester internucl 
eotide-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 3 

ggaaacctct cttagccaac ugc 



<210> 4 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN2991L23 
<220> 

<221> modified Jrase 
<222> (1). (7) 

<223> 2'-0-methylated RNA oligonucleotide and phosphodiester internucle 
otide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified Jrase 
<222> (17)..(23) 

<223> 2-O-methylated RNA oligonucleotide and phosphodiester internucle 
otide-linked 



<220> 

<221> miscjeature 
<222> (1)..(D 

<223> covalenfly linked to a inverted abasic 



<220> 

<221> miscjeature 
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<222> (23)..(23) 

<223> covalently linked to a inverted abasic 
<400> 4 

uguugcagaa ggttcauucc ugu 23 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN205L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0 methylated RNA-oligonucteotide and phosphodiester-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotkJe linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0 methylated RNA-oligonucleoBde and phosphodiester-linked 



<220> 
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<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 5 

cuuccgagag gagagaacug age 23 

<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTENl683L23 
<220> 

<221> modified J>ase 
<222> (1). ; (7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-iinked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 
<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 
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<220> 

<221> modifled_base 
<222> (17)..(23) 

<223> 2--0-methylated RNA-oligonucleotides phosphodiester internucleot. 
de-linked 



<220> . 

<221> miscjeature 
<222> (1)..(D 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 6 

ccacaaactg aggattgcaa guu 23 



<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN2346L23 



<220> 

<221> modified Jjase 
<222> (1).-(7) 

<223> Z-Omethylated RNA oligonucleotides phosphodiester internucleot, 
de-linked 



<220> 

<221> miscjeature 
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<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA oligonucleotides phhosphodiester internucleot 
ide-tinked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 7 

ucugacacaa tgtcctauug cca 



<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN1009L23 
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<220> 

<221> modifiedJ>ase 
<222> (1). (7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide-linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotide 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> 2^0-methylated RNA-oligonucleotides phosphodiester internucleot, 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(D 

<223> covalentiy linked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalentiy linked to an inverted abasic 



<400> 8 

aaggaggaga gagatggcag aag 



.23 



EP1325 955 A1 



<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN388L23 
<220> 

<221> modifiedJ)ase 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 
<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 
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<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 9 

guccuuuccc agctttacag uga 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN1162L23 
<220> 

<221> modified_ba$e 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> misc_geature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
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de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covatently linked t oan inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalentiy linked t oan inverted abasic 



<400> 10 

cuggaucaga gtcagtggug uca 



<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide rPTEN45L23 



<220> 

<221> modified J>ase 
<222> (1)-(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester mternucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 
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<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J)ase 
<222> (17)..(23) 

<223> 2-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 11 

ucuccuuttg tttctgcuaa cga 23 

<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN1086L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 
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<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 12 

ugaacugcta gcctctggau uug 

<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> antisense oligonucleotide rPTEN1190L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> 2 , -0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothiate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
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<400> 13 

ugcugauctt catcaaaagg uuc 23 

<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> anlisense oiigonucteotide rPTEN763L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleofi 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
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<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..<23) 

<223> covalently linked to an inverted abasic 
<400> 14 

acuuugatgt caccacacac agg 23 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN694L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotidesphosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (B)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (B)..(1B) 

<223> DNA-oligonucleotides 
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<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> 2-0-melhylated RNA-oligonucleotides phosphodiester internucteot. 
de-linked 



<220> 

<221> miscjeature 
<222> (1). (1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 15 

ugggucctga gttggaggag uag 



<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide rPTEN670L23 



<220> 

<221> modified Jiase 
<222> (1)..(7) 

<223> 2--Omethylated RNA oligonucleotides phosphodiester mternucleob 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 
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<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

*221> modified_base 
<222> (17)..(23) 

<223> 2*-0-methylated RN A oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 16 

cuucaccttt agctggcaga cca 23 

<210> 17 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN576L23 



<220> 
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<221> modified J>ase 
<222> (1)..(7) 

<223> 2-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<22£> 

<221> miscjeature 

<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 17 

ugccacuggt ctgtaaucca ggt 



23 
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<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN485L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oiigonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J)ase 
<222> (17)..(23) 

<223> 2-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 
<220> 
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<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 18 

ucucuggtcc ttacttcccc aua 23 

<210> 19 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN347L23 
<220> 

<221> modified J>ase 
<222> (1).-(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 

<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 
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<220> 

<221> miscjeature 

s <222> (1)-(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 19 

20 23 
ucgucuucac ttagccauug guc 



25 <210> 20 

<211> 23 



30 



35 



40 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN124L23 
<220> 

<221> modified_base 

<222> (1)..(7) , t . 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleot, 

de-linked 



<220> 

<221> miscjeature 

<222> (8)..(17) 

so <2 23> phosphorothioate-intemucleotide linked 



55 



<220> 

<221> miscjeature 
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<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 20 

gucuuuctgc aggaaauccc aua 



<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN+388L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0-methy!ated RNA-oligonucleotides 
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<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucieotides 



<220> 

<221> modified Jsase 
<222> (17)..(23) 

<223> 2-O-methylated RNA-oligonucleotides 



<220> 

<221> miscjeature 
<222> (1)..(4) 

<223> phosphorothioate internucleotide-linked 



<220> 

<221> miscjeature 
<222> (4)..(8) 

<223> phosphodiester-internucleotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide-linked 



<220> 

<221> miscjeature 

<222> (17)..(20) 

<223> phosphodiester-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (20)..(23) 

<223> phosphorothioate-internucleotide linked 
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<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 21 

gsuscscuuu cccagcttta cagsusgsa 

<210> 22 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB72 
<400* 22 

ttggagtcct caacacactc a 



<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB84 
<400> 23 

acacctcaat ccatgcttct c 
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w 



15 



<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB74 
<400> 24 

atcgcttgta gctgatgtcc t 21 



<210> 25 

20 <211> 21 



25 



30 



40 



45 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB86 
<400> 25 

tcctgaaact ctggtgtgtg a 21 



35 <210> 26 

<211> 21 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB 77 
<400> 26 

tgttgtcctg cttgttaatg c 21 



50 

<210> 27 
<211> 21 
<212> DNA 

55 <213> Artificial Sequence 
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<220> 

<223> GB 82 
<400> 27 

aacctgaaac tgtcctgttg g 

<210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB78 
<400> 28 

actgactgctcattgtcgttg 



<210> 29 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220=\ 
<223> GB83 

<400> 29 

ccacttgagg aaaaccacac t 



<210> 30 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1185, Tag: 
<400> 30 

cagcattaac aagcaggaca aca 
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<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1271, Tag: LWR 
<400> 31 

ccatctacca gggacacaaa gg 22 



<210> 32 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1217, Tag: PROBE 
<400> 32 

aactgaagct ctcttcccac gaggaggc 28 



<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mismatch oligonucleotide 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 
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<220> 

<221> miscjeature 
<222> (8),(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<400> 33 

23 

ucucauuttc tttgtgcuca cga 



<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN48 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 
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<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oIigonucleotides 

<400> 34 

guccuuuccc agctttacag uga 

<210> 35 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN52 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222? (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 
<222> (17)..(23) 
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<223> RNA-oligonucleotides 



10 



15 



20 



30 



35 



45 



50 



55 



<400> 35 

cuggaucaga gtcagtggug uca 



<210> 36 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN 53 



<220> 

<221> miscjeature 
25 <222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

40 <221> miscjeature 

<222> (17)..(23) 
<223> RNA-oligonucleotides 



<400> 36 

ucuccuuttg tttctgcuaa cga 



<210> 37 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> PTEN57 
<220> 

<221> miscjeature 

<222> (1)..(7) 

<223> RNA-ofigonucleotides 



<220> 

<221> miscjeature 

*222> (8)..(23) 

*223> DNA-oligonucieotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonudeotides 

<400> 37 

ugccacuggt ctgtaaucca ggt 

<210> 38 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mm PTEN 52 
<220> 

*221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonudeotides 



<220> 
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10 



15 



<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oIigonucieotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 38 

cuggaugaga ctgagtgcug uca 



<210> 39 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



30 <220> 

<223> mm PTEN 53 

<220> 

35 <221> miscjeature 



20 



25 



40 



50 



<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 
45 <222> (8)..(16) 

<223> DNA-oligonucleotides 



55 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 
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<400> 39 

ucucauuttc tttgtgcuca cga 

5 

<210> 40 
<211> 23 

10 <212> DNA 

<213> Artificial Sequence 

<220> 

5 <223> Luciferase 

<220> 

2Q <221> miscjeature 

<222> (1)..(7) 

<223> RNA-oligonucleotides 

25 

<220> 

<221> miscjeature 
<222> (8)..(16) 
30 <223> DNA-o!»gonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonudeotides 



cagaaugtag ccatccaucc uug 

45 



<400> 40 

23 



<210> 41 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



55 



<220> 

<223> p110alpha79 
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<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 41 

acuccaaagc ctcttgcuca guu 



<210> 42 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> p110alpha82 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 
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10 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 42 

uaccacactg ctgaaccagu caa 



15 



<210> 43 

20 <211> 23 

<212> DNA 

<213> Artificial Sequence 

25 <220> 

<223> p110beta88 



30 



35 



<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 
40 <222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



55 



<400> 43 

caaauuccag tggttcauuc caa 
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<210> 44 

5 <211> 23 

<212> DNA 

<213> Artificial Sequence 

10 <220> 

<223> p110beta93 

<220> 

15 <221> miscjeature 



20 



30 



35 



40 



50 



<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

25 <222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



c400> 44 

ggcuaacttc atcttccuuc cca 



<210> 45 

45 <211> 23 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mmp110alpha79 



55 



<220> 

<221> miscjeature 
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<222> (1)..(7) 

<223> RNA-oligonucleotides 

5 

<220> 

<221> miscjeature 
W <222> (8)..(16) 

<223> DNA-oligonucleotides 

15 

<220> 

<221> miscjeature 
<222> (17)..(23) 
20 <223> RNA-oligonucleotides 



<400> 45 

25 acugcaaacc ctgttgcuca cuu 

<210> 46 

30 

<211> 23 
<212> DNA 

<213> Artificial Sequence 

35 

<220> . 

<223> mmp110alpha93 

40 <220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

50 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



55 



<220> 
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<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oIigonucleotides 



<400> 46 

10 ggcuaagttc ttcatccuug cca 



15 



<210> 47 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN 5*-primer 



25 <400> 47 

caccgccaaa tttaactgca ga 



20 



30 



35 



40 



45 



50 



<210> 48 

<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN 3-primer 
<400> 48 

aagggtttga taagttctag ctgt 



<210> 49 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



23 



22 



24 



55 



<220> 

<223> Taqman probe 
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<220> 

<221> modifiecLbase 
<222> (1)..(1) 
<223> linked to Fam 



<220> 

<221> modified.base 
<222> (31)..(31) 
<223> linked to Tamra 



<400> 49 

tgcacagtat ccttttgaag accataaccc a 



<210> 50 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1686L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> Z-O-methyl ribonucleotide 



<220> 

<221> miscjeature 

<222> (7)..(15) 

<223> phosphorothloate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (16)..(21) 

<223> 2-O-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 50 

agaccacaaa ctgaggauug c 



<210> 51 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1686L21 4MM 
<220 

<221> miscjeature 
<222> (1)..(6) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 

<222> (16)..(21) 

<223> 2 , -0-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an nverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 51 

agacgactaa ctcagcauug c 

<210> 52 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (15)..(21) 
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<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(2D 

<223> covalently linked to an inverted abasic nucleotide 



<400> 52 

cccuuuccag ctttacagug a 



<210> 53 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420 L21 
<220> 

<221> miscjeature 
<222> (1). (6) 

<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothtoate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
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<222> (16)..(21) 

<223> 2 , -0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic nucleotide 
<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 
<40O 53 

ccguuugcac ctttagagug a 21 

<210> 54 
<211> 21 
<212> DNA 

<213> Artificial sequence huPTEN intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 

<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 

<222> (16)..(21) 

<223> 2-O-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 54 

aagcagcaaa gtcctaagca g 

<210> 55 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN: intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (16)..(21) 
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<223> Z-O-methyl ribonucleotide 



<220> 

<221> miscjeature 



<222> (1)..(1) 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 55 

cagaautggg ctgtauuugg u 21 



<210> 56 
<211> 23 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> One strand (5' -3') of PTEN specific RNAi 



<400> 56 

23 

cuccuuuugu uucugcuaac gtt 



Claims 



3 Tne compound aocordiog to claim 1 or 2 which Is a functional oIKjonuclaotkte. 
4. 
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antisense oligonucleotide, ribozyme and RNAi. 
5 The co^und accor*, to any o, Calms t to 4 wnars* tha nudolc add is a ganon* saquanca. 

is coding for a polypeptide. 

,. TM =.™^n o ^n,»^c < c^3«...wh^^^0^n>^c«^«a. M a4. M 
modified internucleoside linkage. 
" , Tnec^oandaocondin^da*^^ 

Tha oon*oand *oord,n g to any dahna 3 to 3. wharain tha MM o«9onu.ao.da congas at taas, ona 
modif ied sugar moiety. 

sugar moiety. 

20 modified nucleobase. 

,2 Tha compound a=eo-d,n 9 to daim 11 . whan* tha modalad nudaohasa ia a S'-mautylcytoaiha. 

25 is a chimeric oligonucleotide. 

14. The compound according to claim 1 3, showing the following structure: 

cap-(n p ) x (N s ) y (n p ) 2 -cap 

30 

whereby cap represents inverted deoxy abasics or similar modif ications 

n represents 2'-0-methyl ribonucleotides; 

N represents phosphorothioate-linked deoxyribonucleotides , 
35 subscript p represents phosphodiester linkage, 

subscript s representsphosphorothioate linkage, 

subscript x represents an integer from 5 to 7; 

subscript y represents an integer from 7 to 9; and 

subscript z represents an integer from 5 to 7. 
40 is. a compost a oon*oand » an, o, =,*na 1 to 14 and a phannaoa*aa, "cap-a 

carrier or diluent. 

of the gene is inhibited. 

hamsters, monkeys, dogs and cats. 

oligonucleotide according to any of claims 3 to 14. 
55 19 A method for the identification and/or validation of a target comprising the following step: 

a) app-ying to an expression system a function, oligonucieotide wherein the funCona, oligonucleotide is 
specific for PTEN hnRNA,. 
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20. A method for the identification and/or validation of a target comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for PTEN mRNA. 

21 . The method according to claim 1 9 or 20, wherein the target is part of the PI3K/PTEN related pathway. 

22 The method according to claim 1 9 or 20, wherein the target is part of a pathway which is selected from the group 
' comprising the Akt related pathway, the EGF-related autokrine loop and the mTOR pathway. 

23 The method according to any of claims 1 9 to 22, wherein the target is involved in the pathogenetic ""^"l™* 
Tdisease or condition selected from the group comprising glioblastoma, prostate cancer, breast cancer,, lung 
cancer, liver cancer, colon cancer, pancreatic cancer and leukaemia. 

24. The method according to any of claims 19 to 23, wherein the target is involved in a biolo 9^ process seledted 
from the group comprising proliferation, cell survival, migration, apoptosis, stress stalling, metastas,s, anoik.s, 
cell attachment and processes signalling through modulation of PI3K activity. 

25. The method according to any of claims 1 9 to 24, wherein the target is selected from the 

scriptton factors, motility factors, cell cycle factors, cell cycle inhibitors, enzymes, growth factors, cytotanes, and 
tumor suppressors. 

26 The method according to any of claims 1 9 to 25, wherein the target is a tumor suppressor and wherein the tumor 
" suppressor is selected from the group comprising landscapes, gatekeepers and caretakers. 

27 The method according to any of claims 1 9 to 26, wherein the method further comprises as step b) 

27. The "Jjj^^^ pattem of the expression svstem upon application of the functional oiigonucieotide 

with the expression pattern of the expression system under control conditions. 

28 The method according to any of claims 19 to 27, wherein a further expression modifying agent is applied I to the 
Ixpression system, the expression pattern of the expression system is detected and the express.cn pattern -s 
compared to the expression pattern generated upon steps a) and/or b). 

29. The method according to claim 28, wherein the expression modifying agent is a functional oligonucleotide. 

30. The method according to claim 28 or 29, wherein the expression modrfying agent is modifying the expression of 
a second target, preferably according to any of claims 21 to 26. 

31 . The method according to any of claims 28 to 30, wherein the second target is different from the target according 
to any of claims 19 to 30. 

32. The method according to claims 1 9 to 31 , wherein the target is the molecular target of PTEN, preferably of PTEN 
acting as a tumor suppressor. 

33. A method for the identification and/or validation of a target wherein the target is part of a tumor suppressor related 
pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for hnRNA of a tumor suppressor, preferably the non-coding part thereof. 

34. Amethodforthe identffication and/or validation of a target wherein the target is part of a tumor suppressor related 
pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for an mRNA encoding the tumor suppressor. 

35 The method accordingto claim 33 or 34, wherein the target is involved in the. pathogenetic mechanism of a disease 
TZZn ££*f£n the group comprising gliob.astoma, prostate cancer, breast cancer, lung cancer, l*er 
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cancer, colon cancer, pancreatic cancer and leukaemia. 

36 The method according to claim 33 or 35, wherein the target is involved in a biological process selected from the 
' group comprising proliferation, cell survival, migration, apoptosis, stress signalling, metastasis, anoikis, cell at- 
tachment, processes involving activation of PI3K and cancer relevant pathways involving signalling induced by 
various growth factors or cytokines. 

37. The method accordingto any of claims 33 to 36, wherein the target is a tumor suppressor and the tumor suppressor 
is selected from the group comprising landscapers, gatekeepers and caretakers. 

38 The method according to any of claims 33 to 37, wherein the method further comprises as step b) 

comparing the expression pattern of the expression system upon application of the functional oligonucleotide 
with the expression pattern of the expression system under control conditions. 

39 The method according to any of claims 33 to 38, wherein a further expression modifying agent is applied to the 
' expression system, the expression pattern of the expression system is detected and the expression pattern .s 

compared to the expression pattern generated upon steps a) and/or b). 

40. The method according to claim 39, wherein the expression modifying agent is a functional oligonucleotide. 

41. The method according to claim 39 or 40, wherein the expression modifying agent is modifying the expression of 
a second target, preferably a target according to any of claims 21 to 26. 

42. Antisense oligonucleotide selected from the group comprising 

B U gaacugC t T s A s G t CsC,T t C s T s ggauuug B (SEQ ID No. 1) 
B uggacaaCsAsAsGsmTsCsAsaaacccu B (SEQ ID No. 2) 
B ggaaaccT s C t T 5 C t T s T s A s G s CsCaacugc B (SEQ ID No. 3) 
B uguugcaG^AsGsGsT.TsCsAsUuccugu B (SEQ ID No. 4) 
B cuuccgaG i A s G.G,A 5 G,A I GsA i acugagc B (SEQ ID No. 5) 
B ccacaaaC.T.G.A.G.G.A.T.T.gcaaguu B (SEQ ID No. 6) 

B ucugacaQ A s A t T,G,T,C«C,T 5 auugcca B (SEQ ID No. 7) 
B aaggaggA«G.AsG,A s G t A i T > G s gcagaag B (SEQ ID No. 8) 

B guccuuuC^CsAsGsCTsT.Tsacaguga B (SEQ ID No. 9) 



B cuggaucA,G I A,G t T,C,A ( G,T I gguguca B (SEQ ID No. 10) 
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B ucuccuuT.TsGsTTOCsTsGsCuaacga B (SEQ ID No. 1 1) 



B ugaacugC t T s A s G s C s C s T 5 C s T s ggauuug B (SEQ ID No. 12) 
B ugcugauC,T,T s C,A,T s CsA^aagguuc B (SEQ ID No. 13) 
B acuuugaT t G,T s C,A s C s C s A t C s acacagg B (SEQ ID No. 14) 
B uggguccTsGsA^sTsTsGsGsA.ggaguag B (SEQ ID No. 15) 
B cuucaccT^sTsAsCCsT.GsGsCagacca B (SEQ ID No. 16) 
B ugccacuG t GsT s C s T s G 5 T s AsA s uccaggt B (SEQ ID No. 17) 
B ucucuggT s C,C t T,T s A,C s T s T s ccccaua B (SEQ ID No. 18) 
B ucgucuuC s AsQT,T s A«G s C t C s auugguc B (SEQ ID No. 19) 
B gucuuuc^GsQAsGsGsAsAsAsUcccaua B (SEQ ID No. 20) 

whereby B stands for inverted abasic, positions 1 through 7 and positions 17 through 23 are 2'-0-methylated 
ribonucleotides and are phosphodiester -linked, positions 8 through 17 are phosphorothioate linked, positions 8 
through 16 are desoxynucleotides, position 17 is a ribonucleotide, 

B gsUACuuuCsCsCsAsGsCsTJsTsacagsUs&a B (SEQ ID No. 2 1 ) 

whereby B stands for inverted abasic, positions 1 through 7 are 2'-0-methylated ribonucleotides, positions 8 
through 16 are desoxynucleotides, positions 17 through 23 are 2'-0-methylated ribonucleotides, positions 1 
through 4 are phosphorothioate linked, positions 4 through 8 are phosphodiester- -linked, positions 8 through 17 
are phosphorothioate -linked, positions 1 7 through 20 are phosphodiester- linked, and positions 20 through 23 are 
phosphorothioate linked, 

B agaccaCAAACTGAGgauugc B (SEQ ID No 50, also referred to herein as 
huPTEN:1686L21), 

B agacgaCTAACTCAGcauugc B (SEQ ID No 51, also referred to herein as 
huPTEN:1686L21 4MM), 
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B cccuuu 1 
huPTEN:1420L21), 



0 /ccn m No 52. also referred to herein as 

CCAGCTTTAcaguga B (SEQ id ino 



ccguuuGCACCTITAgaguga (SEQ ID No 53, also referred to herein as huPTEN:1420L21 
4MM), 

B .egca^AAACTCCTaagcas B (SEQ ID No 54, d. »f«red to herein as huPTEN 

B cagaauTGGGCTGTAuuuggu B (SEQ ID No 55, also referred to herein as huPTEN into.), 

^ B — an invened aoas, -* f J^JJ^^SSK 

1 to 14 in a method according to any of claims 29 to 41 . 

44 Arr^forthegenerBfionofefun^ 
preceding claims, comprising the following steps: 

a) providing an initial functional oligonucleotide specific for the hnRNA,, or the mRNA of a tumor suppressor, 
preferably PTEN, 

b) modifying the initial functional oligonucleotide, and 

c) testing the functional oligonucleotide modified in step b) on its specificity for the mRNA. 
45 The Method according to claim 44. wherein the testing is done in an expression system. 

46. The Method according to d*. 44 .V^*^****^"*******"** 
the modified functional oligonucleotide. 

according to claim 44. 

. prc^ingene^reeelonavstehntowh^^^^ 

»o^^^ 

suppressor is PTEN. 

. screeningaHbra-yofcandidatecompoundsinsaidexpressionsystemtoid^ 
Sary having activity with regard to interacting with the target and, cpfona.lv. 

- identifying said elements. 
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